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YUCCAS OF THE 
SOUTHWESTERN UNITED STATES 


INTRODUCTION 


UCCAS with dry, dehiscent fruit range across the southern part of the United States 

from the Atlantic coast to the Pacific; some of the species are found in Lower Cali- 
fornia and in other parts of Mexico; from these southern regions they range, in our more 
western states, northward, one at least approaching the Canadian border. 

Since plants do not observe artificial boundaries it has not always been possible to 
limit field work or discussion to the ‘‘southwestern” part of the United States but in the 
main this study, like the last, is mainly concerned with yuccas found within that area. 
However, one species, based on a number of excellent herbarium collections, has been de- 
scribed from Mexico, Lower California. 


CLASSIFICATION 


The present study includes 19 species (nine new) and three varieties (new). Of these, 
three species belong to the section HEspERovuccA Engelm., the remainder to the section 
CHAENOCARPA Engelm. 

Hersprrovucca is found in western southern California, in northwestern Arizona and 
in Lower California. There seems to be a point at which the westward extension of 
CHAENOCARPA stops and Hrsprrovucca begins, — at all events neither the literature nor 
the herbarium collections examined record the first from California. An example of foli- 
age, a flower or a fruit suffices to separate species belonging to these two sections; their 
well-known differences need not be repeated here. 

Of the three species of HespERoyucca two, Yucca Newberryi (Arizona) and Y. pen- 
insularis (Lower California) are new. The varieties and subspecies which, in 1929 and 
1941 respectively, were attributed to Y. Whipplei are, for reasons given in the text, in- 
cluded in that species here. 

The section CHAENOCARPA except in California seems omnipresent in our southwest- 
ern states, at a wide variety of latitudes, longitudes and altitudes. Some of its species are 
of extensive range, others more localized. In regions, sometimes of great extent, where two 
or more ranges approach or interlock, plants show instability in all characters and are most 
logically explained as intermediate races. Much field work will be necessary before range 
limits of both species and unstable races are well understood; the present study is but a 
beginning. 

For convenience CHAENOCARPA has been divided into six series. The fruit in all is cap- 
sular and of similar structure and manner of dehiscence. In one series (Rupicolae) the mar- 
gins of the leaf-blade are corneous, denticulate or less often smooth, of a yellow to reddish 
coloration. In the other five series the margins are composed of fibers and paper-like tissue; 
these series are separable upon a difference in texture of leaf-blade plus a difference in form 
and color of style at anthesis. 


The six series of CHAENOCARPA are: 
(1) Rupicolae: Of this series (four species) Y. pallida is new. Yucca Reverchoni Trel. 
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(1911) is believed to represent a race intermediate between Y. rupicola Scheele and Y. 
Thompsoniana Trel. As noted, members of this series may be readily recognized by the 
corneous margins of the leaf-blade. Flowers average large, have a proportionately long and 
slender pistil and a fragile corolla; with more material the stigmas may prove distinctive. 
The series ranges from northeastern to southwestern Texas and continues southward into 
Mexico. 

(2) Elatae: Of this series (seven species, one variety) five species — Y. utahensis, Y. 
verdiensis, Y. Standleyi, Y. intermedia and Y. kanabensis, as well as the variety Y. inter- 
media var. ramosa — are new. However, except for the type collection of Y. Baileyi 
Wooton and Standley (1913), which is interpreted as a rare intersectional hybrid, Y. 
Standleyi and Y. Baileyi are the same. The series is characterized by wiry foliage and by a 
style which varies in form from nearly oblong-cylindric to slender-ovoid and at anthesis is 
white or pale green, paler than the ovary. Its species are distinguished mainly by differ- 
ences in plant habit, inflorescence habit and fruit, — the flowers, except for dimensional 
and other differences which variation within each species tends to belittle, do not differ 
greatly. The series is found in all the southwestern states exclusive, so far as known, of 
California; some species extend northward beyond these limits, some southward into 
Mexico. 

(3) Constrictae: This series includes one species, Y. constricta Buckley (1863). 
Trelease’s concept of Y. constricta (1902) cannot be reconciled with Buckley’s type and, 
moreover, seems to have referred to diverse things. On the other hand it appears that both 
Trelease’s Y. tenuistyla (1902) and Y. Louisianensis (1902) should, in part at least, be iden- 
tified with Buckley’s plant. The series is characterized by grass-like foliage and by a style 
very similar to the one associated with the Elatae. It is confined to Texas and especially 
common over the eastern end of the Edwards Plateau. 

(4) Harrimaniae: This series includes one species, Y. Harrimaniae Trel. (1902). Yucca 
Harrimaniae var. Gilbertiana Trel. (1907) and Y. Gilbertiana (Trel.) Rydberg (1917) seems 
merely to represent the juvenile form of Y. Harrimaniae. Yucca neomexicana Wooton and 
Standley (1913) is treated as a synonym. The series is characterized by foliage which is 
more nearly grass-like than wiry and by a slender, nearly oblong-cylindric or very slender- 
ovoid style which is a darker green than the ovary at anthesis. It is found mainly in Utah 
and western Colorado but just enters adjacent states to the south; it probably extends 
northward as well. 

(5S) Arkansanae: This series includes one species, Y. arkansana Trel. (1902) and a 
new variety, Y. arkansana var. paniculata. Trelease’s Y. Louisianensis (1902) is inter- 
preted as an aggregate concept which, in part and except as to panicled inflorescence, is 
difficult to separate from Y. arkansana. It is recognized that the new variety may be 
merely the westernmost extension of a part of Trelease’s Y. Louwisianensis concept but, 
until that more eastern plant has been studied in the field, the writer has left the identity 
of the two in abeyance. The series is characterized by grass-like foliage and by a pro- 
nouncedly green, stout-ovoid style which is considerably enlarged near the base, — very 
similar in all respects to the one associated with the Glaucae. It extends north and south 
through central Texas and beyond into Oklahoma; it is native also in Louisiana and in 
Arkansas. 

(6) Glaucae: Of this series (two species, one variety) Y. campestris and Y. glauca var. 
Gurneyi are new. Yucca glauca stricta (Sims) Trel. (1902) as to range and Gurney collec- 
tions cannot be separated from the new variety; but the name stricta, based on a lost type 
reported to have originated in one of our eastern states, cannot, by supposition, be applied 
to a Kansas plant. The series is characterized by wiry foliage and by a style very similar 
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to the one associated with the Arkansanae. Yucca glauca appears to be of extremely wide 
range, from southern Colorado extending mainly east, north and northeast, itsrange-limits 
are not yet well defined. The variety is localized, so far as known, in the southwestern part 
of Kansas and regions immediately adjacent thereto. Yucca campestris is from the Plains 
Country of Texas. 


DISCUSSION OF CHARACTERS 


Yuccas with capsular fruit are better represented in herbaria than those with fleshy 
fruit, they are both easier to collect and to preserve; a great number of collections, how- 
ever, are inadequate for determination. The ideal one should include mature and truly 
representative rather than juvenile foliage (this is distinguishable by the form of leaf-base) 
as well as flowers and fruit (the old capsule is preferable to a green one of uncertain age and 
size and is often found persisting on a flowering plant); in addition, notes on size and habit 
of plant and of inflorescence and on color and form of style at anthesis are in many in- 
stances necessary to a plant’s determination; the form of pistil in all its parts is of course 
retained when flowers are collected in solution. When this study was begun the data 
necessary was not fully appreciated, hence more than one of the writer’s own collections 
are not all that might be desired. A second opportunity’ to acquire a particular plant 
seldom occurs and the inadequate collection is usually the important one. 

It should be realized that, even in important characters, instability is to be expected 
in every Yucca species, — one acquires a “sense’’ for reasonable as against unreasonable 
variation. The moth which works apparently not only between plants of one but of 
several species when these come into proximity is, over the years, doubtless responsible 
for many individual peculiarities. It may be helpful to some future student to comment 
upon the characters which have proven useful or of little value in determining identity. 


Plant habit. 


Each species, after taking into account age of plant, its vigor or the reverse, assumes 
a more or less uniform habit. A few species when mature are tall and tree-like; other 
species are shrub-like, the stems in some of moderate height and consequently notice- 
able, in others short, procumbent or prostrate and, so far as general effect is concerned, 
hidden or lacking. So far as known to the writer, in only two species (HESPEROYUCCA) 
does the entire plant die after fruiting; all other capsular species appear to produce 
offsets?, flowering and fruiting repeatedly. In some species the number of stems and 
heads of leaves are noticeably few, in others clumps are composed of many heads and 
eventually and under favorable conditions become extremely large. Plant habit has 
been found important specifically. 


1 The writer made her first collecting trip with Mr. J. G. Jack of the Arnold Arboretum and well remembers 
his repeated admonition that there is “no time like the present” to collect a plant. Onan earlier trip to Glacier Park, 
Mr. Jack had failed to gather a particular plant and over the intervening years had been considerably irritated by 
that omission. Miraculously, the large crowded bus in which we were traveling developed engine trouble at the 
precise locality which he had longed to revisit. Loaded with pick, press and other essentials in the manner of the 
White Knight, Mr. Jack sprang across the intervening passengers, landed in the midst of a snow-covered swamp 
and, to the amazement of all, returned with a “specimen,” the very plant regretted for years. 


2 The writer admits that both temperamentally and physically she has been unqualified to uproot the yuccas en- 
countered on her travels. Consequently she cannot state at what position on the axis offsets are produced, it may 
vary in different species; she believes, however, that conditions for growth (rock or sand for instance) must to some 
extent determine this position; also it is apparent, without excavation, that certain species produce offsets along the 
plant’s stem, both above and below ground, — this would seem to be no more than adaptation to environment ina 
race which is obviously tenacious of existence. Engelmann (1873), in writing of the position at which buds are 
formed, noted what is still true apparently, that “... observations of this kind, relating to the biology of these 
plants have been made too seldom to permit yet the deduction of general laws.” 
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Foliage. 


BASE OF LEAF. It is possible to distinguish the sections HespEroyucca and 
CHAENOCARPA by the form of the leaf-base. In the former the general effect is somewhat 
rectangular, the union with the stem rather straight, the shoulders well-defined and 
rather abruptly curved into the blade, occasionally even ‘“‘squarish” at this point. In the 
latter the effect is usually more nearly half or quarter ‘“‘moon-shaped,” the union with 
the stem slightly or considerably curved, the shoulders gradually sloping into the blade; 
when the slope is little curved the base is nearly triangular. The color of the base in both 
these sections (as also in CLISTOCARPA) ranges from white or cream (when hidden from 
light) to yellowish or pale brown (when and where exposed and weathered), — in most 
of the baccate yuccas the leaf-base is a dark crimson, or brown with weathering, and is a 
larger, coarser product throughout. The base of a young leaf can ‘be distinguished 
readily from that of an old leaf by its more slender, elongated form. Specifically the base 
of the leaf offers little, its size and form mainly determined by the diameter of the stem 
to which it is attached. BLADE oF LEAF. Texture. The texture of the mature blade, 
whether grass-like and rather soft to somewhat flaccid, or wiry and resilient, is one of 
the characters distinguishing series in CHAENOCARPA. The immature and seedling 
leaf-blade may differ somewhat from the mature and should not be used as a standard; 
unfortunately, being easier to obtain and perhaps because of a sometimes more interesting 
appearance, such examples have often been collected. Naturally, when dry the leaf- 
blade is somewhat stiffer than when fresh and green. Some leaf-blades in the field are 
more striate than others; this is true in HEsPEROYUCCA; it is perhaps more noticeable 
in members of the Rupicolae than in other series of CHAENOCARPA; with drying most 
leaf-blades become more striate than before. Form. In HrEsprroyucca, with rare 
exceptions, the blade tapers from union with base to the apex. In CHAENOCARPA, unless 
exceptionally, the blade is slightly or considerably narrowed for a variable distance above 
the base, then broadened slightly or considerably to the widest point whence it tapers 
gradually or abruptly to the apex; the position of greatest width (whether below, at or 
above the middle) seems to hold good for some but not for all species. In both HesPERo- 
yuccA and in CHAENOCARPA where the base is narrowed into the blade, with the fibres 
constricted into narrower compass than above, the blade even when elsewhere grass- 
like, is stiff; in CHAENOCARPA it varies at this point from plano-convex to lenticular 
or triquetrous; where broadened it is plano-convex, plano-keeled, concavo-convex or 
concavo-keeled, sometimes flat on both surfaces, — the broader the blade the greater 
the tendency to concavity; where the margins draw together into the apex even else- 
where flat blades are somewhat concavo-convex. But since, with every species, length 
and breadth of blade varies and often to a considerable extent, there is, given only foliage 
for determination, ample room for misidentification. Margins. As already stated both 
the section Hrsprroyucca and the series Rupicolae of CHAENOCARPA have corneous, 
more or less denticulate leaf-margins, in the first a pale yellow color, in the last ranging 
from pale yellow to deep crimson. In the remaining five series of CHAENOCARPA the 
margins of the blade are at first white, composed of fibres and paper-like tissue which 
gradually separate downward producing a “‘filiferous” effect; after all fibres have separ- 
ated the green or weathered edges of the blade itself constitute the leaf-margins. In 
some species the process of separation may be more gradual than in others and the filiferous 
condition consequently more prolonged and conspicuous over a longer time; in some 
the fibers tend to be straight, in others curly, in some soft, in others stiff, in some strong, 
in others brittle, etc.; indeed, the first fibres to separate may be different from later ones. 
But, by and large, the age of the leaf has much bearing upon its filiferous extent and, 
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unless exceptionally, the presence or absence of marginal fibres means little specifically. 
Spine. The length of spine is difficult to measure since it is often hard to determine 
where leaf ends and spine begins. All are sharp and unpleasant to encounter, — an 
extremely stiff blade and a great number of leaves in one head may make this particularly 
apparent; some spines are more acicular than others, some more fragile and easily broken, 
etc.; they seem to vary in length and in these other respects within a species. Color. 
In Hesperovucca the blade is usually a pale sage-green, rarely a yellow-green. In 
Rupicolae of CHAENOCARPA it is usually a yellow-green, Y. pallida excepted; in the 
other five series of CHAENOCARPA the blade is more often a blue- than a yellow-green, not 
often of deep tone, but we may find both colors within a species; indeed color may bear 
some relationship to age for a young or seedling leaf is nearly always a pale sage-green 
despite its later hue. A glaucous bloom may be present in any species, it is particularly 
noticeable in HEspERovuccA and in Y. pallida of CHAENocARPA. Engelmann wrote: 
“The diagnostic characters derived from the leaves must be adopted only with great 
circumspection. The characters of the edges of the leaves are the most important and 
reliable ones [he was doubtless distinguishing the corneous-margined from the filiferous- 
margined species], though the abundance, thickness, and, still more, the length of the 
fibres, vary considerably, even in forms of the same species. The shape of the leaf is quite 
variable, and more so still its color, thickness, its stiffness (hence its direction), and the 
nature of its terminal spine...” 


Inflorescence. 


Hasrt. Each species produces an inflorescence which, within limits, is of a particular 
size and form. In some species the flowering portion begins among the foliage (the scape 
short), again it is raised high above the leaves (the scape long). The flowering portion 
may be panicled, in some species branched for its entire length except for a short, in- 
conspicuous racemose tip, in others the branchlets may be concentrated below and 
the tip long and important; the branchlets in some species may be few and the panicle 
open, or many and the panicle crowded, at anthesis especially; and, for a time at least, 
branchlets assume a fairly uniform direction (many spread eventually) thereby de- 
termining the form of the inflorescence proper, whether narrow or broad, ellipsoidal, 
ovoid or obovoid, etc.; on some panicles flowers are produced along the central axis, 
below the basal branchlets, thereby producing a tapered lower portion; the length of the 
racemose tip determines whether the apex of the panicle is truncate, acute or acuminate. 
In other species the flowering portion may be a simple raceme; in some a raceme with 
one to several abortive or short branchlets near the base; an occasional and in no sense 
characteristic panicle occurs in most, if not in all, racemose species; racemes, in so far as 
length is concerned, appear to observe a maximum within a species although there are 
doubtless exceptional individuals. It is apparent that evolution in the group is directed 
toward the development of paniculate inflorescences, although some species only suggest 
this trend by an occasional basal branch in the flower-cluster. Hence the inflorescence in 
all its aspects is important. Unfortunately herbarium collections give a minimum of 
data on this phase of the plant, —a photograph could be an excellent substitute for 
notes. It should be added that there may exist between some species a difference in the 
position at which flowers first expand on the inflorescence, — there are indications that 
this may be the case. 

Bracts. In the two Yucca sections treated here the bracts follow in general the same 
changes in texture and form (from base to apex of overall inflorescence) that they do in 
the sections SARCOCARPA and CLisTocaRPA; that is, from leaf-like throughout at the base 
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of the scape, they gradually (by the prolongation of the lower, more or less fleshy portion 
and the reduction of the leafy tip) change in texture, form and size, until at the top of 
the inflorescence proper and at the tips of the branchlets, they are universally thin and 
fragile, near-triangular in outline and of small size. HESPEROYUCCA can be distinguished 
from CHAENOCARPA by the bracts alone. In the former they are large, showy and sym- 
metrically arranged on the elongating stout bud; after the innumerable flowers are open 
those on the inflorescence proper are lost to view but along the stout, tall scape they are 
conspicuous by numbers, size and often, when tinged with purple, by contrast with the 
stalk; rather uniformly they reflex from point of attachment and, while easily detached, 
persist for a long time if undisturbed; both before and after reflexion they form a thatch- 
like covering to the scape. The bracts in CHAENocARPA, on the other hand, are incon- 
spicuous; unless attention is focused upon them they are scarcely noticed; they are usu- 
ally green (sometimes, as in all yuccas, tinged with purple), fragile, and, since they dry 
out rapidly, break off in whole or in part, and almost at once, from the scape; for a dis- 
tance above its base they closely resemble the leaf of the species in texture, form and 
margins (some corneous and denticulate, others filiferous); upward they change to a 
near-triangular form and almost at once become extremely difficult to handle, indeed 
unless collected from the bud, a complete and perfect series can scarcely be obtained. 
It may be that, in a species, there is a limit to the number produced upon the scape, 
certainly in some species they appear less numerous than in others; but to prove this 
conclusively, or to obtain an accurate record of comparative sizes and forms, would 
demand many complete series; only very general data has been included here. Some 
bracts are inserted obliquely rather than horizontally, some demonstrate a tendency to 
twist about the scape while others are held erect; some are more tenacious and difficult 
to remove than others; some, at insertion, end in long tips while again these are lacking; 
occasionally the leafy tip, usually confined to the bracts of the scape, is noted as well 
upon a few bracts (usually near-basal ones) of the flowering portion; but none of these 
distinctions appear to hold good specifically. 

Frowers. Flowers of HEsSPERoyuccA are readily distinguished from those of all other 
sections of Yucca; their differences need not be enumerated here but it may be said that 
the pistil alone is unmistakable; as in CHAENOocaARPA the size, texture and form of the 
corolla-segments varies between individuals otherwise the same and may be disregarded; 
also, all flowers are apt to be tinged, particularly for a time, with varying shades of red- 
dish purple, this disappearing, or for the most part, eventually. Although, between 
certain series of CHAENOCARPA, differences appear to exist in texture, form and color, 
and in size of corolla, similarities are also existent, and variation between individuals of 
every species tends to belittle the value of all characters based upon the flower-segments. 
In general it may be said that there is a tendency to a rather thick, greenish, globose 
corolla in Glaucae and Arkansanae, possibly in Harrimaniae, to a fragile, cream-colored, 
somewhat campanulate one in Elatae and Constrictae and notably Rupicolae; as in 
HEsPEROYUCCA external coloration of the corolla and other parts of the inflorescence may 
at times be found in all; in some species flowers may average larger or smaller than in others 
of a series but there is again so much variation between individuals of a species that size is 
eventually relegated to the unimportant. Filaments too may vary within a species; in 
most series of CHAENOCARPA they are rather sturdy with clavate tip well-defined by both 
form and position (relative to the elongated lower portion) at anthesis; this is perhaps less 
true in the series Rupicolae; all filaments are more or less long-pubescent over the lower 
portion (especially on the outer surface), papillose over the clavate tip, certainly at its 
upper extremity; the anthers in all CHAENOCARPA series are sagittate to hastate in form. 
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It is in the pistil, notably in color and form of style at anthesis, that, in conjunction with 
texture of leaf, we find a fairly stable series character; the differences which are believed to 
exist in this organ between CHAENOCARPA series have already been mentioned, also the fact 
that even here some individual variation must be expected. With the stout-ovoid, dark 
green style belong, usually, erect stigmas, with the oblong-cylindric to slender-ovoid, pale 
green or creamy style, stigmas which spread slightly or considerably at anthesis. It was 
long hoped that specific characters might be found in the stigmas and much time was spent 
in their study; but their small size (requiring the use of a microscope), fragility, rapid 
change of form and their sensitivity to heat (they shrivel quickly under sun or lamp) made 
examination difficult; in dried material their original form and color has been lost; indeed 
both style and stigmas are often non-existent as a result of drying and mounting although 
occasionally they are found in well-nigh perfect condition even upon the capsule. It was 
thought that there might exist a stable difference between the depth of the apical notch of 
the individual stigma and the depth of the cleft separating each stigma from those 
adjacent, for these clefts must determine to some extent the position (spreading or erect) 
of the lobes; also, looked at from above, there appear to be, for a time at least, specific 
differences in form, the individual lobe sometimes pointed at apex, broad below (nearly- 
heart-shaped), sometimes broad at apex, narrowed at base (suggesting in form the leaf- 
segment of the common clover), etc. Such forms, however, change rapidly and the study 
was abandoned although some differences are believed to exist. All stigmas, unless ex- 
ceptionally, are a purer white than the style and all are finely papillose although there may 
be a slight difference in the size of the papillae. Engelmann noted: “The size of the flower 
and even the shape of the segments is extremely variable in some of the species ... and can 
scarcely be used for diagnostic purposes. ... The six stamens . . . are frequently more or 
less recurved and even uncinate after maturity, in some forms more, in others less; but I 
am unable to discover a specific character in this change of form... . The size and shape 
of the anthers seem to me to vary in the same species.” 

Fruit. In both sections treated here capsules while still unripe are more or less 
fleshy and green, by dehiscence they have become dry and the epidermis ranges in 
color from a pale tan, sometimes near-cream color, to varying shades of brown which 
in some species soon, in others late, become much darker, even black. In CHAENOCARPA 
this final color change (and with it goes usually disintegration of the capsule) takes place 
sooner in some species than in others; for instance capsules of Y. rupicola, Y. constricta, 
Y. arkansana, etc. are far sooner black and ragged than those of Y. elata, Y. Standleyt, 
Y. glauca, etc. The fungi to which many are apparently susceptible may hasten these 
changes; and the locality (whether arid or moist, with poor or rich soil) may contribute 
to or restrain the growth of the organism; yet in the same region we,find rapid discolora- 
tion and disintegration in capsules of one species and fresh coloration and permanence 
in those of another; capsules with fragile pericarp are less durable than those with sturdy 
pericarp, and fragility is not always synonymous with thickness. In addition to difference 
in coloration we have also a difference in texture of epidermis, in some instances this is 
smooth and more or less glossy, again roughened in various ways, sometimes notably 
along the lines of primary dissepiments, again rather flaky, again subject to longitudinal 
“corrugations” which are doubtless due to shrinkage in drying. The form and size of 
the capsule differs considerably between certain species, between others may be very 
similar and then for separation other plant characters and the range must be considered. 
Such terms as “globose,” “chunky,” “elongated,” etc., are perhaps more helpful in 
describing form than other more scientific terms; some capsules show a tendency to 
constriction, possibly not always caused by the work of the Yucca moth; those with a 
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thin wall seem to be more subject to it than those with a thick wall, —it is not a de- 
pendable character. We seem to learn more from the open, old fruit than from the 
new although in the latter diameter can only be estimated; at this stage one notes also 
a difference in the spreading of the valves; in some species these never seem to expand 
beyond an erect or erect-ascending position, in others they soon or eventually spread 
widely from the base!. Size of capsule varies, often considerably, within each species 
(as does form) and the terms “large,” “medium,” “small,” if applied to the average 
of a species are probably accurate enough. Seed in the capsular yuccas is thinner than 
in the baccate and when ripe is always black and varies from glossy to dull; as form and 
size depend upon its position (ends or middle) in the fruit, the general dimensional terms 
just applied to the capsule also answer the purpose here. From all the above it is ap- 
parent that color and texture of epidermis, strength of wall, form and size of the average 
capsule are all helpful in determining a species, — more so than floral characters in 
most instances. Engelmann wrote: “All the Yucca fruits, but especially the capsular 
ones, and those of some species more than others, are extremely variable in shape, and 
this seems to be caused principally by the irregular development of the seeds. When 
these fail near the middle the capsule becomes constricted ... when near the top, it 
is usually beaked...so that definite diagnostic characters cannot be derived from 
these apparently so well-marked differences in the shape of the capsule [with this the 
writer is only in partial agreement since, whatever the factor determining the form of 
a capsule, that form averages fairly uniform within a species although each may produce 
exceptional fruit of strange appearance] . . . The substance and the surface of the capsules 
would also seem to afford good distinctions, for we find the capsule in some, thin, mem- 
branaceous, and smooth; in others, thick, ligneous, cross-wrinkled, with thick carinal 
and also lateral ridges, and sometimes warty; but I have observed such differences in 
forms of the same species, and especially in Y. filamentosa, which seems to be one of the 
most variable species, perhaps, only because we know more of it than of the others {italics 
mine].”’ 


GENERAL COMMENTS 


Much that was written in the introduction to the first part of this study is applicable 
here and need not be repeated; this includes miscellaneous comments on the scope of the 
work, the type of material obtained, explanation of some of the terms used, and so on. 

To the abbreviations indicating herbaria, SA (U. S. Field Station, Sacaton, Arizona) 
should be added. 

Because of the difficulty experienced in re-checking the many loan collections, the 
sheet herbarium number, when such exists, is cited. It is believed that this inclusion will 
facilitate any future study of the voluminous material. 

Many of the writer’s numbers include more than one specimen and in the herbarium 
these are distinguished by subnumbers (-1,-2, etc.) or subletters (-A,-B, etc.); these 
rarely appear in the enumeration of specimens but are occasionally mentioned in the text; 
they were applied in the field to material from different inflorescences from the same plant 
or from immediately adjacent plants obviously the same species. It is true, therefore, 


1H. J. Webber (Rep. Missouri Bot. Guard. 6: 109, 112. 1895) wrote of the dissemination of the yuccas and 
stated: “The peduncle of the capsular species is usually quite long, serving to raise the fruit cluster free of obstruc- 
tion to some height above the surrounding vegetation. . .. Those Yuccas which are dependent on the wind for their 
dissemination apparently always grow in open places where the wind has free action upon them... Habitat evi- 
dently has important connection with the methods of dissemination employed by the various species ... The cap- 
sular Yuccas . . . have very thin light seeds which are gradually sifted out of the capsules and blown to some dis- 
tance by the wind . . . ’ Whether those capsules with permanently erect valves (and they obviously retain the seeds 
for a longer time than those with wide-spreading ones) represent a limitation upon wind-dissemination would be 
interesting to investigate. 
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that the writer’s collection includes a far greater amount of reference material than her 
cited numbers indicate. 
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SUBDIVISIONS OF YUCCA L.? 


FRUIT INDEHISCENT 


Section 1. SARcOCARPA Engelm. (Pt. I, p. 16). 
Series 1. FAXONIANAE McKelvey (Pt. I, p. 16). 


1. Y. Faxoniana 
2. Y. carnerosana 
Series 2. BaccaTAE McKelvey (Pt. I, p. 29). 
3. Y. baccata 
Y. baccata var. vespertina 
4. Y. confines 
5. Y. arizonica 
6. Y. Thornbert 
Series 3. TRECULEANAE McKelvey (Pt. I, p. 65). 
Y. Treculeana 
Y. Treculeana var. succulenta 
8. VY. Schott 
9. Y. schidigera 
10. Y. Torreyi 
Y. Torreyi f. parviflora 
Section 2. CLisTocarpA Engelm. (Pt. I, p. 118). 
11. Y. brevifolia 
Y. brevifolia var. Jaegertana 


1 Publication has been delayed because of war conditions. Little relating to Yucca has appeared since the 
manuscript was handed in and practically no changes have been made since completion. 


2 This table and the key give the author’s ideas of the principal groups within the genus and the relation of the 
dehiscent, capsular species of Yucca to the indehiscent, baccate species treated in the first part of this paper. 
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FRUIT DEHISCENT 


Section 3. Hrsprroyucca Engelm. (p. 20). 


12. VY. Whipplet 
13. YV. Newberryi 
14. Y. peninsularis 
Section 4. CHAENOCARPA Engelm. (p. 56). 
Series 1. RUPICOLAE, ser. nov. (p. 56). 
15. Y. pallida 
16. Y. rupicola 
17. Y. Thompsoniana 
18. Y. rostrata 
Series 2. ELATAE, ser. nov. (p. 81). 
19. Y. elata 
20. Y. utahensis 
21. Y. verdiensis 
22. Y. angustissima 
23. Y. Standleyi 
24. Y. intermedia 
Y. intermedia var. ramosa 
25. Y. kanabensis 
Series 3. CONSTRICTAE, ser. nov. (p. 125). 
26. Y. constricta 
Series 4. HARRIMANIAE, ser. nov. (p. 138). 
27. Y. Harrimaniae 
Series 5. ARKANSANAE, ser. nov. (p. 147). 
28. Y. arkansana 
Y. arkansana var. paniculata 
Series 6. GLAUCAE, ser. nov. (p. 160). 
29. Y. glauca 
Y. glauca var. Gurneyi 


30. Y. campestris 


KEY TO THE SPECIES OF SECTIONS HESPEROYUCCA AND CHAENOCARPA 


A. Capsule opens loculicidally, the seed escaping through the fringed or rudimentary false septa; stig- 
mas capitate, bright apple-green, covered with white, translucent, erect, fleshy hairs; filaments 
commonly equalling or exceeding the pistil in length, finely papillose and more or less swollen for 
their entire length, stoutest at or near the middle, erect or spreading from point of attachment at 
anthesis; anthers with two kidney-shaped halves; bracts on scape soon reflexed from base, easily 
detached; leaf-blade almost always widest at union with base and tapered from this point to apex. 

Section: HESPEROYUCCA 


B. Mature leaf-blade for most part long and proportionately slender, in narrow forms 0.7-2 
cm. in breadth at union with base, in broader forms 2-2.5 cm., commonly 45-60 cm. in 
length, sometimes shorter, often considerably longer, flexible for greater part of its length 
or if rigid noticeably thickened. 

C. Mature capsule with conspicuous placental “wings” (see p. 22); plants (in 
southern part of range) forming simple rosettes and dying after fruiting, or (in 
northern part of range) forming clustered rosettes and flowering and fruiting 
repeatedly. Western southern California. 12. Y. Whipple p. 23 

CC. Mature capsule with weak or possible rudimentary placental “‘wings;” plants 
forming solitary rosettes and dying after fruiting. Along the Colorado River 
from near the western end of the Grand Canyon to the shores of Lake Mead; 


only known from the southern, or Arizona, side of the river. 
13. Y. Newberryi p. 49 


BB. Mature leaf-blade short and proportionately broad, occasionally 2.5 but commonly 3.2-4 
cm. in breadth at union with base, 24-30 or occasionally 45 cm. in length, straight and 
dagger-shaped or at times falcate, rigid but not conspicuously thickened at any point; 
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plants forming clustered rosettes and flowering and fruiting repeatedly. Lower Calif- 
ornia, mainly from the Viscaino Desert District. 14. Y. peninsularis p. 52 


AA. Capsule opens mainly septicidally but, to a lesser and varying degree in different species, loculici- 
dally as well, the seed escaping through the split upper portion of the carpels; stigmas more or less 
lobed, white, papillose; filaments almost always shorter than the pistil, more or less pubescent, their 
lesser upper portion clavate and eventually turned at a pronounced or negligible angle to the major 
lower portion, commonly pubescent below, papillose near the apex; anthers sagittate or hastate; 
bracts on scape usually erect and more or less tenacious; leaf-blade almost always narrowed for a 
variable distance above union with base, then broadened to widest point near or at the middle (in 
nos. 23, 24 and 29 sometimes widest at union with base) and tapered from this point to apex. 


B: 


Section: CHAENOCARPA 


Margins of leaf-blade corneous, denticulate or less often partially or entirely smooth, 
lemon-yellow to orange-red; pistil long (usually 3.2-4 cm., rarely as short as 2.8 cm. or as 
long as 4.5 cm.); basal lobes of style often conspicuously elongated and then extending to 
or even below shoulders of ovary; the two lobes of each stigma separated (so far as known) 
by a thickened central tip. (Series: Rupicolae) 
C. Mature plants forming clumps, acaulescent; leaves few in one head; inflorescence 
proper few-flowered, few-branched; branchlets rather straight, fragile; mature 
leaf-blade noticeably narrowed above union with base, considerably broadened 
(to 1.3-5 cm.) near middle; capsule with fragile wall, soon disintegrating, the 
epidermis soon turning dark brown or black, mucronate or short-rostrate. 


1D: 


DD. 


Plants usually with 10-30 heads of leaves in one clump; mature leaf- 
blade straight, flat except for 1.3-2.5 cm. below tip (where sides inroll), 
with flat, bright yellow margins, acute to short-acuminate apex, glau- 
cous, pale sage-green, broadest above, rarely at middle, finely striate, 
thin, smooth on both surfaces; inflorescence proper with wide-spreading 
branchlets; style stoutish, terminating above in 3 erect or only slightly 
spreading stigmas. Northeastern Texas; mainly north of the range of 
no. 16. 15. Y. pallida p. 57 


Plants with a single head of leaves or in small clumps with 2-6 heads; 
mature leaf-blade twisted, very concave (the sides often turned inward 
for most of their length), with wavy, dark orange-red or red-brown 
margins, long-acuminate apex, dark olive-green often mottled with 
brown, broadest below, rarely at the middle, coarsely striate, thickish, 
more or less scabrous on both surfaces; inflorescence proper with erect- 
ascending branchlets; style slender, terminating above in 3 wide- 
spreading stigmas. Central Texas; especially prevalent over the eastern 
end of the Edwards Plateau; mainly to the south and southwest of the 
range of no. 15. 16. Y. rupicola p. 63 


CC. Mature plants solitary, arborescent; leaves many in one head; inflorescence 
proper many-flowered, many-branched; branchlets somewhat angular, soon 
ligneous; mature leaf-blade slightly narrowed above union with base, slightly 
broadened (to 0.7-1.3 cm.) near middle; capsule with strong, thick (no. 18) or 
thin (no. 17) wall, tough and persistent, epidermis for a long time russet-brown 
or pale tan, short- (no. 17) or long-rostrate (no. 18). 


DD 


Mature plants 1—1.5-rarely 2.5 m. in height (including inflorescence to 
ca. 3.6 m.); inflorescence 1-1.5 m. in length overall (scape same length 
or longer than flowering portion); inflorescence proper usually slender- 
obovoid; mature leaf-blade short (25-30-rarely 45 cm. in length), 
slender (ca. 0.7 cm. in breadth), widest at or above middle, more or less 
scabrous on both surfaces; ovary without conspicuous shoulders or 
neck; capsule 3.2-5.7 cm. in length, slender-oblong to slightly obovoid, 
with flat- or round-backed carpels, abruptly contracted above into 
fragile, recurved, short tips (0.7-1.3 cm. in length), with thin but 
strong wall and sometimes flaky epidermis, splitting on secondary 
fissures for about 14 of length. In Texas mainly confined to the Big 
Bend and adjacent regions; native also in adjacent Mexico. 

17. Y. Thompsoniana p. 69 
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DD. Mature plants 3-3.6 m. in height (including inflorescence 4.5—5.5 m.); 
inflorescence 1.5—2 m. or slightly more in length overall (scape same 
length or shorter than flowering portion); inflorescence proper usually 
broad-obovoid; mature leaf-blade long (25-60 cm. or more in length), 
proportionately slender (0.7-1.3 cm. in breadth), widest considerably 
above middle, smooth on both surfaces; ovary with long, tapering neck; 
capsule 5—7-rarely 8.2 cm. in length, stout and nearly globose below 
with round-backed carpels, gradually contracted above into stout, 
strong, recurved, long beaks (2.5-3.2 cm. in length), with thick, ligneous 
wall and smooth epidermis, splitting on secondary fissures only at ex- 
tremity of beaks or usually not at all. From northern Mexico just enter- 
ing southeastern Brewster Co., Texas. Very similar in general appear- 
ance of plant and inflorescence to no. 19. 18. Y. rostrata p. 77 


BB. Margins of leaf-blade composed of thin, paper-like tissue and of fibres which gradually 
separate from apexof blade downward, producing for a time a more or less filiferouseffect, 
before separation of fibres white, eventually green or weathered; pistil short (2 cm.) to 
medium-length (2.5—3.2 cm.); basal lobes of style short, rarely extending to shoulders of 
ovary; the two lobes of each stigma separated by a cleft or notch. 

C. Style white or pale green (paler than ovary at anthesis), nearly oblong-cylindric 
or slender-ovoid with the three lobes slightly swollen near the base; stigmas 
spreading slightly at anthesis. 

D. Leaf-blade wiry but, except where thickened above union with base, 
flexible (usually stiff to rigid for entire length in no. 23). 
(Series: Elatae) 


E. Inflorescence with long scape; the flowering portion panicled, 
raised high above foliage. 


F. Mature plants arborescent with one or but few tall 
stems and heads of leaves, solitary but sometimes 
producing conspicuous stands; capsule 5—8.2 cm. in 
length, 2.5-4 cm. in breadth, with thin or thick, 
strong wall, persistent, with smooth, pale tan or 
cream-colored epidermis (very similar to that of no. 
20 but averaging slightly larger); mature leaf-blade 
30-90 cm. in length, 0.7— rarely 1.3 cm. in breadth 
(well above middle), plano-convex for greater part 
of length; pistil 2.8-3.2 cm. in length. Extending 
from southwestern Texas across southwestern New 
Mexico into southeastern and central Arizona. 

19. Y. elata p. 84 


FF. Mature plants acaulescent or at most with short, 
inconspicuous stems, forming eventually medium- 
sized (no. 21) or extremely large (no. 20) clumps with 
a variable number of stems and heads of leaves. 


G. Inflorescence proper branched for greater 
part of length, racemose tip exceeding up- 
permost branchlets but not conspicuously 
long; capsule 5-5.7 cm. in length, 2—2.5 cm. 
in breadth, with thin or thick, strong wall, 
persistent, with smooth, pale tan epidermis 
(very similar to that of no. 19 but averag- 
ing slightly smaller); mature leaf-blade 17- 
70 cm. in length, 0.7-1 to even 2 cm. in 
breadth (near or above middle), usually 
concavo-convex for greater part of length; 
pistil 2.5-3.2 cm. in length. Southwestern 
Utah and northwestern Arizona; perhaps 
into southeastern Nevada. 

20. Y. utahensis p. 94 
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EE. 


GG. Inflorescence proper sometimes unstable in 
form but most often with a few long, wide- 
spreading basal branchlets and long, con- 
spicuous racemose tip; capsule ca. 4.5 cm. 
in length, 2.5 cm. in breadth, with thin, 
fragile wall and smooth epidermis (very 
similar to that of no. 22 but less often con- 
stricted); mature leaf-blade 25-45 cm. in 
length, usually 0.4-0.7—occasionally 1.3 cm. 
in breadth, usually plano-convex for 
greater part of length; pistil 2-2.5 cm. in 
length. Mountain valleys of central 
Arizona, notably in the regions adjacent to 
the Verde River and its tributaries. 

21. Y. verdiensis p. 98 


Inflorescence with short scape, the flowering portion a simple 
raceme or (no. 24) with occasional abortive or short basal 
branchlets (in variety of no. 24 a true panicle), starting below 
or at most just above foliage; plants acaulescent or with short, 
semi-erect or procumbent stems. 


Ls 


FF. 


Capsule small, 3.5—4.8—-rarely 5.7 cm. in length, 2-2.3 
cm, in breadth, with thin wall, fragile, with smooth 
epidermis (very similar to that of no. 21 but often 
constricted near or at middle); inflorescence (includ- 
ing scape and flowering portion) 1.3— but not exceed- 
ing 1.4 m. in length; mature leaf-blade 25-45 cm. in 
length, usually about 0.7 cm. in breadth and plano- 
convex for greater part of length; pistil 2.5-2.8 cm. 
in length. Northwestern Arizona eastward into 
northwestern New Mexico and north into southern 
Utah; mainly a plant of the desert. 

22. Y. angustissima p. 102 


Capsule medium size (nos. 23, 24) to large (no. 25), 
with tough, durable, thickish wall, persistent, with 
roughened or smooth (but with drying often corru- 
gated) epidermis, occasionally but not usually con- 
stricted. 


G. Inflorescence (including scape and flower- 
ing portion) short, usually 0.4-0.6-rarely 
1 m. in length on mature plant, often only 
15-38 cm. on juvenile plant; mature plants 
with one head of leaves or at most several; 
capsule ca. 5 cm. in length, 2.5 cm. in 
breadth, rather ‘‘chunky,” with epidermis 
roughened, notably along primary fissures 
(not very different in appearance from that 
of nos. 24 and 29); mature leaf-blade 25-30 
cm. in length, often tapered from union 
with base to apex, plano-convex or plano- 
keeled for greater part of length, sometimes 
triquetrous below, very stiff and rigid 
throughout, with extremely sharp spine 
and, for a long time, noticeably filiferous 
margins (fibres curly); pistil 2.5-3.2 cm. in 
length. Northern Arizona, northern New 
Mexico and northward; mainly in the 
mountains, often at high elevations. 

23. Y. Standleyi p. 108 
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Ce 


GG. Inflorescence (including scape and flower- 
ing portion) long; mature plants with sev- 
eral to many heads of leaves, at times (in 
var. of no. 24 and in no. 25) forming ex 
tremely large clumps. 

H. Inflorescence (including scape 
and flowering portion) 1—usually 
1.5 m. in length; capsule 5-5.7 
cm. in length, 2-2.5 cm. in 
breadth (not very different in 
general appearance from that of 
nos. 23 and 29), carpels after 
dehiscence remaining perma- 
nently erect-ascending, epidermis 
roughened; mature leaf-blade av- 
eraging 30-60 cm. in length, 
often tapered from union with 
base to apex, plano-convex for 
greater part of length, rather 
coarse in texture, stiff but not 
greatly thickened at any point, 
often with white or gray margins, 
sparingly if at all filiferous; pistil 
ca. 3.2 cm. inlength. Central and 
northern New Mexico; with vari- 
iety mainly confined to plains of 
east central part of state. 

24. Y. intermedia p. 116 


HH. Inflorescence (including scape 
and flowering portion) 2.1-3 m. 
in length; capsule 6.5-7.5 cm. in 
length, 2-2.5 cm. in breadth, 
elongated in appearance, carpels 
after dehiscence spreading widely 
from base, epidermis smooth but, 
with drying, noticeably corru- 
gated; mature leaf-blade 45-60- 
even 75 cm. in Jength, 1.3-3 cm. 
in breadth at or slightly above 
middle, usually concavo-convex 
for greater part of length; pistil 
ca. 3.2 cm. in length. South- 
western Utah and northern Ari- 
zona. 25. Y. kanabensis p. 122 


DD. Leaf-blade grass-like and, except where thickened above union with 

base, soft and flexible; inflorescence with long scape, the flowering 

portion panicled, raised considerably above foliage; capsule small, 4-5 

cm. in length, 1.5—2 cm. in breadth, with thin wall, fragile, epidermis 

soon turning black; plants acaulescent or with short, semi-erect stems; 

pistil 2.5-3.2 cm. in length. Mainly confined to the Edwards Plateau 

of Texas whence it probably extends into the southern margins of the 

Plains Country. (Series: Constrictae) 

26. Y. constricta p. 128 

Style bright apple-green (darker than ovary at anthesis), stout-ovoid (except in 

no. 27), with the three lobes considerably swollen near base; stigmas thickened 

and erect at anthesis (except in no. 27); inflorescence with short scape, the 
flowering portion starting below or just above foliage. 
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D. Leaf-blade grass-like and, except where thickened above union with 
base, soft and flexible (in no. 27 somewhat intermediate between grass- 
like and wiry). 


E. 


EE. 


Style very slender, nearly oblong-cylindric, its lower portion 
of noticeably lesser diameter than upper portion of ovary; 
inflorescence a simple raceme, 0.6-1 m. in length (including 
scape and flowering portion); capsule 4.5—5.7 cm. in length, 
ca. 1.3 cm. in breadth, rather slender, with thin but rather 
strong wall, epidermis soon black; mature leaf-blade 30-45 
cm. in length, 1—2.5 cm. in breadth well above middle, flat to 
concavo-convex for greater part of length, sometimes papil- 
lose; pistil 2.8-3 cm. in length. Throughout the greater part 
of Utah and western Colorado and probably northward; 
southward just entering northeastern Arizona and north- 
eastern New Mexico; reported from the northwestern end 
of the Oklahoma Panhandle. (Series: Harrimaniae) 

27. Y. Harrimaniae p. 139 


Style stout, ovoid, its lower portion of equal diameter or 
thicker than upper portion of ovary; inflorescence a simple 
raceme or occasionally with a few abortive or short basal 
branchlets (in variety a true panicle), 0.6-1-rarely 1.3 m. in 
length (including scape and flowering portion); capsule 4~7 
cm. in length, about twice as long as broad, ‘‘chunky,” with 
thickish wall, rather fragile, epidermis soon black; mature 
leaf-blade 20-60 cm. in length, 0.7—2.5 cm. in breadth (at or 
above middle), flat for greater part of length; pistil 2.5—2.8- 
rarely 3.2 cm. in length. Central and northeastern Texas, 
thence north into Oklahoma and northeast into Arkansas; 
mainly a plant of the grasslands; panicled variety attributed 
to the region east of the Edwards Plateau of Texas. 
(Series: Arkansanae) 
28. Y. arkansana p. 149 


DD. Leaf-blade wiry but, except where thickened above union with base, 
somewhat flexible. (Series: Glaucae) 


E. 


EE. 


Inflorescence a slender or stoutish, simple raceme, occasion- 
ally with a few abortive or short basal branchlets (in variety 
more vigorous, often a large panicle), 0.4-1 m. in length 
(including scape and flowering portion); capsule 4.5-5—rarely 
5.7 cm. in length, 2-2.5 cm. in breadth (in variety 5.7-7 cm. 
in length, 2.5-3.2 cm. in breadth), rather stout, with thickish 
wall, durable, epidermis somewhat roughened, long tan or 
black (not very different in appearance from that of nos. 23 
and 24); mature leaf-blade usually 20-60 cm. in length, some- 
times tapered from union with base (where 0.9-2 cm. in 
breadth) to apex, when broadened above 0.7—1 cm. at widest 
point near or at middle, plano-convex and little thickened for 
greater part of length, coarse and stiffish in texture, usually 
with narrow white or gray, little-filiferous margins; pistil ca. 
3.2 cm. in length. Northern New Mexico eastward to the vi- 
cinity of the Missouri River and northward to probably near 
the Canadian border; plains, badlands and mountains; vari- 
ety attributed to southwestern Kansas and regions adjacent. 

29. Y. glauca p. 161 
Inflorescencea many-branched, ellipsoidal, somewhat “‘twiggy”’ 
panicle, 0.6-1 m. in length (including scape and flowering 
portion); capsule 4.5-5.3 cm. in length, 3-5 cm. or more in 
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breadth, stoutish, sometimes subglobose, with thin wall, light 
in weight, fragile, epidermis smooth to roughish, sometimes 
flaky, russet-brown to black; mature leaf-blade usually long 
and slender, 63.5 cm. or less in length, ca. 0.7 cm. in breadth at 
widest point usually above middle; pistil 2.5—2.8 cm. in length. 
Plains Country of western Texas and along the northern 
margins of the Edwards Plateau. 30. Y. campestris p. 173 


Sect. III. HESPEROYUCCA 


Yucca § 2. Hespero-yucca Engelmann in S. Watson, Botany, King Report, 496 
(1871); reprinted in Trelease & Gray, Bot. Works G. Engelmann, 287 (1887). — Baker in 
Gard. Chron. 1871: 1516 (1871) “Hesperoyucca”’. 


Yucca Il. Hesperoyucca Engelmann in Trans. Acad. Sci. St. Louis, 3: 54 (1873); reprinted in Trelease 
& Gray, Bot. Works G. Engelmann, 296 (1887). 

Yucca subgen. Hesperoyucca (Engelm.) Baker in Jour. Linn. Soc. Lond. Bot. 18: 221 (1880). — 
Ricasoli in Bull. Soc. Tosc. Ort. 6: 247 (1881). — Engler in Engler & Prantl, Nat. Pflanzenfam. 
II. 5: 71 (1888). 

Hesperoyucca (Engelm.) Baker in Kew Bull. 1892:8 (1892), nomen tentativum. — Trelease in 
Ann. Rep. Missouri Bot. Gard. 13: 38 (1902). — Molon, Yucche, 8 (1914). — Krause in Engler, 
Nat. Pflanzenfam. ed. 2, 15a: 352 (1930). 


Plants of the section HESPEROYUCCA have, to date, been treated as a single species; 
by some this species has been placed in the genus Yucca, by others in Hesperoyucca. 
Removal from Yucca seems in some respects justified since a number of flower and fruit 
characters differ from those in all other sections. However, differences between the uni- 
versally accepted Yucca sections CHAENOCARPA and SARCOCARPA are also pronounced, 
members of each separable at a glance. It seems certain that any transfer or non-transfer 
will remain a matter of individual opinion and controversial; and, in whatever genus 
placed, the species involved will undoubtedly remain in close proximity in botanical class- 
ification, while, as far as non-botanists are concerned, all will remain yuccas or, perhaps 
less justifiably, ‘“‘cacti.” 

The plants of this section would seem to have been treated conservatively in the 
writings of Californian botanists and their discussion is approached with some trepidation. 
However, herbarium material from Pomona College, Stanford University, the Uni- 
versity of California and the California Academy (to mention only collections from Cali- 
fornia) has been loaned for study and it seems improbable that outstanding forms should 
exist and not be represented therein. But, for such an important plant, no great amount 
of such material is available and, unfortunately, appended notes describing habit of growth 
are negligible. Although collections prove that the plant has been found in seven counties 
additional to the four in which the writer has done field work, only some thirty collections 
from these regions have been seen, for example from Tulare Co. but one, from Ventura Co. 
but two. Also, up to 1941, literature based on field study seems to have been very limited. 

The living plant has been studied in San Diego, Riverside, San Bernardino and Los 
Angeles Counties of California! both in 1932 and in 1935-1936, and in Mohave Co., Ari- 
zona, long a doubtful station, in 1932 and in 1934. It is not claimed that these regions have 
been exhaustively covered. 

The one species to date attributed to this section has been longest and most widely 
known as Yucca Whipplei. A few misidentifications and new names, subsequently reduced 


1 Yuccas of the section HrsprRoyucca are found in approximately the western half of Southern California and 
the counties named cover approximately half their range in the state. 
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to synonymy, have appeared in the literature, — some were assigned to cultivated plants 
in the gardens of Europe and Great Britain. 

J. G. Baker in 1892 first suggested! the transfer of Y. Whipplez to the genus Hespero- 
yucca (the name had been applied by G. Engelmann in 1871 to a section of Yucca) but 
Trelease appears to have been the first, in 1893, to have made the actual transfer. In that 
year he also distinguished a H. Whipplei var. graminifolia, based upon a species described 
earlier by Alphonso Wood; it was characterized, as the name implies, by somewhat flaccid 
leaves. But in 1902 he no longer considered the name applicable to the plants of a parti- 
cular region and his monograph of that year recognized no varieties or forms. 

In 1929, Marcus E. Jones was the first to distinguish two varieties of Y. Whipplez (he 
did not recognize the generic transfer); these were “based on habit.” The first, var. Pari- 
shii, formed but one rosette of leaves and died after flowering; it was “the common form at 
low elevations on the Pacific slope, seldom if ever found on the desert side.” The second, 
var. caespitosa, formed many rosettes and was perennial; it was “the common desert form 
and runs over the crest of the ridges at Cajon Pass, extending from near Owen’s valley 
southward into Mexico.” While his ranges may be subject to controversy Jones’ differ- 
ences were important. Only one Californian botanist, up to 1941, appears to have recog- 
nized these varieties; the perennial, caespitose form has been treated as a more mature or 
larger example of the monocarpic, solitary plant. 

But in 1941 Lee Haines published a paper dealing with ‘‘growth forms.” He named 
five subspecies of Y. Whipplei, three producing numerous rosettes and perennial, two 
forming solitary rosettes and dying after fruiting. Each of the three perennial forms was 
characterized by a different method of branching: percursa “by means of rhizomes,” 
caespitosa “branching on the surface of the ground,” and intermedia “‘by axillary buds to 
form short lateral branches;”’ the two monocarpic subspecies produced an unbranched 
stem and were distinguished from each other by size and amplitude of inflorescence, 
typica producing a flower-stalk with a height of “S-13 feet, average 8 feet,” Parishi 
“790.5 feet, average 13 feet.” Other differentiations were recorded (Haines’ key is quoted 
elsewhere) but these appear to be the most important; each subspecies was assigned a 
particular range, separated from that of the others. 

The present writer distinguishes three species in the section HESPEROYUCCA: 

(1) Yucca Whipplei Torr. includes all those plants of southern California which form 
solitary rosettes and die after fruiting and also all those that form clustered rosettes and 
flower and fruit repeatedly; from California this species may extend into Lower Cali- 
fornia. It is considered to be very variable, certainly in so far as height, amplitude and 
form of inflorescence, size and form of corolla, length, breadth and thickness of foliage are 
concerned. 

While the distinctions in size of inflorescence attributed by Haines to his subspecies 
typica and Parishii of solitary growth-habit may be very real, they are based on statistics 
which, confronted with the average variability found in the field, do not seem very im- 
portant. In all Yucca species one finds extremes, both large and small, and regions where 
strains assume a rather stable dimensional average; but numerous factors may be respon- 
sible. Considerably larger inflorescences than the average attributed by Haines to his 
Parishii predominated at high elevations in the San Jacinto Mts., one of the regions to 
which only his typica is allocated; moreover, they were still taller than any attributed to 
his subspecies typica and grew at higher elevations than those assigned that plant. 

Only familiar with the caespitose plant as it grows along the southwestern and south- 


1 It was erroneously stated here (Pt. I., p. 7) that Baker (1892) placed Y.Whipplei in the genus Hesperoyucca,; 
actually he only suggested the transfer. 
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ern margins of the Mohave Desert the writer does not feel qualified to offer any opinion in 
regard to the differences in branching habit attributed by Haines to his three perennial 
subspecies and has placed them in synonymy, although she recognizes that these differ- 
ences, if universal to the exclusion of other forms and stable within a given area as Haines 
infers, deserve greater recognition. He states that subspecies intermedia is intermediate 
in type of branching between typica and caespitosa and that [like typical it produces but 
one inflorescence in a single season, while caespitosa (and percursa presumably) may prod- 
uce more than one; other distinctions seem to be mainly dimensional. 

The writer considers it possible, even probable, that, between the habitat of the soli- 
tary form (represented by subspecies ¢ypica and Parishii) to the south and the habitat of 
the caespitose form (represented by subspecies percursa and caespitosa) to the north, an 
intermediate race should exist over a considerable territory. Intermediates have been 
reported more than once from the Cajon Pass region and it seems improbable that they are 
confined thereto; rather she would expect such plants to be occasional over the entire area 
which lies between the habitats of the two races of different growth habit and also along 
the range margins of these two races; that subspecies intermedia (said by Haines to be in- 
termediate in certain respects to the Mohave Desert caespitose form and the plant of 
solitary growth habit) may represent the westward extension of a transitional strain seems 
highly probable. 

(2) Yucca Newberryi forms solitary rosettes and dies after fruiting. At present it is 
known only from the Arizona side of the Colorado River, extending from no great distance 
west of the Grand Canyon into the area flooded by the Boulder Dam. While it differs in 
growth habit from the desert form of Y. Whipplei which approaches nearest to its western- 
most range, it bears, in respect to fruit, foliage and character of inflorescence, a closer 
resemblance to that form than to the Californian plant of solitary, and similar, growth 
habit. It is perhaps distinguished by a difference in fruit structure. 

(3) Yucca peninsularis is known only from Lower California and mainly from the 
Viscaino Desert District. It produces clustered rosettes and is perennial. In growth habit 
it differs, therefore, from typical Y. Whipplei with range approaching nearest on the north. 
Its short and proportionately broad leaf-blade, which can best be described as dagger- 
shaped, seems to be uniformly distinct from that of both the California and Arizona spe- 
cies. Although native to a region which, strictly speaking, is not included in our southwest, 
it seems justifiable to include it here; material is excellent. 

The structure of the fruit in this section has proven interesting. The capsule in Y. 
Whipplet and Y. peninsularis shows a well-developed false septum which consists of a 
conspicuous fibrous fringe borne on the midrib of the carpel and which projects well into 
the cell-cavity and has its distal margin lying between two conspicuous tough plates of 
tissue that appear to be laminar outgrowths from the two placental lines on the inner 
angle of the carpel; in the open capsule these two plates give a “‘winged”’ appearance to the 
placenta. In the fruit specimen of Y. Newberryi these “wings” appear to be weak or possi- 
bly rudimentary in every instance. This unusual structure deserves field and laboratory 
study. 

One notes in these capsules of Y. Newberryi (and very occasionally in those of Y. 
Whip plet) a rather marked tendency to split along theinner edge of the septum, in addition 
to loculicidally. This tendency, together with the one commonly found in capsules of 
CHAENOCARPA — that is to split for a greater or lesser degree along the false septa (sec- 
ondary fissures) as well as septicidally (primary fissures) — appears to weaken somewhat 
one of the important characters accepted as separating the genera (and sections) Yucca 
and Hesperoyucca. 
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Purplish coloration of the white, cream or greenish corolla has been noted in the 
literature. It is not rare in the field where it does not seem to be confined to plants of any 
one region. As in other yuccas it is more pronounced in early stages of the inflorescence, 
fading eventually. Unless proven to persist from year to year in an individual of perennial 
habit it could have no horticultural value. 

Yucca Whipplei, under auspicious conditions, may produce an inflorescence of ex- 
tremely large size. At the flowering season, in regions where it produces large stands, the 
spectacle is not to be forgotten; most Californians know a particular locality deserving a 
visit, one such the San Fernando Wash near Sunland. One of Dr. Trelease’s field-books 
estimates that “... fully 50,000 blooming or passé plants were passed [between San 
Bernardino and Irvington] before the climb of the mountains began!’ While M. E. 
Parsons’ Wild Flowers of California refers to the inflorescence as “. . . a solid distaff of 
sometimes two — yes, even six — thousand of the waxen blossoms!” The plant figures on 
many Christmas and postal cards, and even allowing for artistic license, is always recog- 
nizable although, like other yuccas, it is occasionally attributed to highly improbable 
habitats. It is becoming well protected by regional laws in California (in some counties no 
permit for botanical collection can be obtained); and the Automobile Club of Southern 
California is lending a hand in the cause of protection; its safeguarding is nearly unique in 
the genus, even the Joshua-tree, despite the National Monument bearing its name, faring 
less well, while some unfortunate species of great beauty are being maliciously or system- 
atically destroyed. 
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Yucca Whipplei! Torrey in Botany, Emory Report, 222 (1859). — Baker in Gard. 
Chron. 1870, 828; 1871, 1516; n. s. 6: 196, fig. 42 (1876); in Jour. Linn. Soc. Botany, 18: 
230 (1880); in Kew Bull. Miscel. Inform. 5: 8 (1892). — Engelmann? inS. Watson, Botany, 
King Report, 497 (1871); in Trans. Acad. Sci. St. Louis, 3: 54, 214, 371 (1873). — Trelease 
in Rep. Missouri Bot. Gard. 3: 164, tt. 11, 54 (1892). — Jepson, Flora Calif. 1: 313 (1922). 
— Jones, Contrib. West. Bot. 15: 59 (1929). — Munz, Man. So. Calif. Bot. 95, fig. 43 
(1935). — Haines in Madrofo, 6: 33-45 (1941). 


? Yucca Californica Groenland in Rev. Horticole, August 16, 1858, 32. 

Yucca californica [Lemaire in] Ill. Horticole, 10: after t. 372 (1863); 13: 96 (1866). 

? Agave californica Jacobi in Abhand. Schles. Ges. Naturw. Abth. 162 (1868). 

Yucca graminifolia Wood in Proc. Phila. Acad. Sci. 1868, 167. 

Yucca Ortgesiana Roezl ex Ortgies in Gartenflora, 20: 110 (1871); reprinted in French in Belg. 
Horticole, 30: 51 (1880). 


1 The validity of the name Y. Whipplei is questionable for, as originally published by Torrey it seems to be a 
provisional name as defined by the International Rules of Botanical Nomenclature. Furthermore, it was published in 
the spring of 1859 (see Footnote 2, p. 30), or later than Y. Californica Groenland of August 16, 1858. Groenland’s 
description of a sterile plant growing in a well-known French nursery is short and, although applicable to the species 
under discussion, might also cover any one of a number of capsular yuccas or, as it is reported to have been used, 
plants of other genera; his choice of name, however, probably indicates the original habitat of the French plant and, 
therefore, would seem to limit the number of plants (both species and genera) which Groenland might have de- 
scribed. Although not highly probable it is nevertheless possible that — at a more favorable time than the present 
— correspondence with the French firm (still publishing catalogues in 1938) may produce information bearing upon 
the identity of the plant described by Groenland. Lemaire (1863) used the same name, Y. californica, when describ- 
ing, entirely adequately, our species growing in a Belgian garden but his name is a homonym and illegitimate. 
Yucca graminifolia Wood (1868) should, apparently, be taken up for the well-known California species if attempts 
to identify Groenland’s plant bring no results. The writer prefers to leave the change of name in abeyance. 


2 Engelmann references may be found, reprinted, in Trelease and Gray, Botanical Works George Engelmann 
(1887). 
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Hesperoyucca’ Whipplei (Torr.) Trelease in Rep. Missouri Bot. Gard. 4: 208, tt. 16, in part, 23 
(1893); 13: 39, tt. 4, fig. 2, 5, 85, fig. 9, 88, fig. 1 (range map) (1902). — Abrams, Ill. Flora Pacific 
States, 1: 447, fig. 1101 (1923). 
Hesperoyucca Whipplei var. graminifolia (Wood) Trelease in Rep. Missouri Bot. Gard. 4: 215, tt. 
17, 23, in part (1893). 
Yucca nitida Wright ex W. W[atson] in Gard. Chron. 39: 154, fig. 62 (1906). 
Yucca Whipplei var. Parishit Jones, Contrib. West. Bot. 15: 59 (1929). — Munz, Man. So. Calif. 
Bot. 95 (1935). 
Yucca Whipplei var. caespitosa Jones, Contrib. West. Bot 15: 59 (1929). - Munz, Man. So. Calif. 
Bot. 95 (1935). 
Yucca Whipplei subsp. percursa Haines in Madrofo, 6: 43, figs. 1-4, in part (1941). 
Yucca Whipple subsp. caespitosa (Jones) Haines in Madrono, 6: 43, figs. 1-4, in part (1941). 
Yucca Whipplei subsp. intermedia Haines in Madroio, 6: 43 figs. 1-4, in part (1941). 
Yucca Whipplei subsp. typica Haines in Madrofio, 6: 44, figs. 1, 3, 4, in part (1941). 
Yucca Whipplei subsp. Parishii (Jones) Haines in Madrono, 6: 44, figs. 1, 3, 4, in part (1941). 
SUPPLEMENTARY REFERENCES. Sub Y. Whipplei: S. Watson in Proc. Amer. Acad. 14: 254 (1879); 
in Brewer and Watson, Bot. Calif. 2: 164 (1880). — Merriam in N. Amer. Fauna, 7 (2): 359 (May 31, 
1893). — Coville in Contrib. U. S. Nat. Herb. 4: 203 (Nov. 29, 1893). — Hooker in Bot. Mag. 125: t. 
7662 (1899). Sub H. Whipplei: Molon, Yucche, 22, fig. 2 (1914). 


Plants acaulescent or subcaulescent, forming a solitary rosette and dying after fruiting 
or forming small to large clumps with numerous rosettes and flowering and fruiting re- 
peatedly. Head of leaves open to crowded, round-topped, symmetrical, often nearly hemi- 
spherical (notably in solitary form). Base of mature leaf squarish to usually rectangular 
except for sloping shoulders, median length 5-7 cm., breadth at insertion 4-7.5 cm., at 
union with blade 2-2.5-3.2 cm. (in broad forms) to 0.7-1.3-2 cm. (in narrow forms), 
flattish, slightly thickened medianly, with thin, brittle margins, epidermis smooth, glossy, 
white or greenish, with drying mustard-color, easily detached. Blade of mature leaf 
commonly 45-60 cm. in length but frequently considerably shorter or longer, usually taper- 
ing from widest point at union with base to long-acuminate apex, about 2.5 cm. below tip 
abruptly contracted into spine, more or less thickened and plano-convex to plano-keeled 
(triquetrous) for a variable distance above base, thence to apex thinner and concavo- 
convex to concavo-keeled, straight or twisted, frequently falcate, where thickened rigid, 
elsewhere flexible, often with an intermittent or continuous, slender, rounded median-rib 
on one or on both surfaces, finely striate, smooth, frequently ‘‘watered’ (as in some silks), 
sometimes glaucous, pale or deep sage-green or less often yellow-green, near tip purplish; 
leaf-margins corneous, pale yellow, sharp, intermittently or continuously denticulate, 
teeth fine, sharp, white; spine 0.7—-2.5 cm. in length, strong, flexible, sharp to acicular, 
dark crimson. Inflorescence 1.8-2.5-4.5 m. in length overall, exceptionally shorter or 
longer (scape same length or shorter or longer than inflorescence proper), flower-stalk at 
extreme base enlarged and somewhat bulb-shaped, thence tapered to apex; inflorescence 
proper raised high above the leaves, variable in form, at first cylindrical to narrow-oblong 
except for tapered base and apex or sometimes obovoid, acute or rounded at apex (race- 
mose tip commonly short, inconspicuous), densely crowded (especially solitary form) with 
innumerable flowers, at length broader, often ovoid and more open with branching struc- 
ture clearly apparent, at first brittle, soon ligneous, glabrous, smooth, green, frequently 
tinged in all its parts with reddish purple; at extreme base of inflorescence proper flowers 
produced directly along central axis or on abortive or short branchlets ; branchlets ex- 
tremely numerous (especially in solitary form), variable in length, commonly shortest near 
top and base of flowering portion, elsewhere attaining occasionally 30 cm. or even more in 
length, as a rule strong and sturdy but sometimes (especially in caespitose form) fragile 
and “twiggy,” at first erect-ascending, eventually spreading-ascending, spreading or (near 
base of inflorescence notably) drooping with upward-curving tips; pedicels short (1.3 cm.) 
to long (5 cm.), stout or slender, straight or curving, terete or sometimes slightly flattened, 


1 See p. 34. 
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slightly enlarged at union with flower-base, smooth or verrucose; bracts on scape extreme- 
ly numerous, conspicuous, at first erect, straight or twisting about scape, soon reflexed 
from base and then long-persistent although easily detached, after falling leaving many, 
conspicuous, horizontal, slender scars broadened in center with straight or upward- 
curving ends and about 4 cm. in length; bracts near base of scape nearly leaf-like except 
for more slender base and shorter blade; those above and upward to inflorescence proper 
about 13 cm. in length overall, with bract-like lower portion constricted slightly near 
point of insertion and above abruptly contracted into the upper leaf-like portion of about 
equal length; bracts at base of lower branchlets very similar in form, the bract-like base 
about 9 cm. in length, the leaf-like tip 4 cm.; those at base of central and uppermost 
branchlets gradually becoming bract-like throughout, changing in form from broad- to 
natrow-triangular, with spinescent or smooth apex, ultimately reduced in length to about 
4 cm. and in texture thin, brittle; those bracts at base of pedicels 2-4 cm. in length, narrow- 
triangular to nearly linear, extremely thin, fragile, thickened or keeled medianly, promi- 
nently veined, soon dry and brittle; flowers, especially in solitary form, commonly pro- 
duced in great numbers, extremely variable in size and form in different individuals, 3.2— 
4-6.5 cm. in length, usually expanding broadly at anthesis, with base (united portion of 
perianth) nearly tubular, slender or stout, 0.7-1.3 cm. in length, sometimes pubescent, 
with ovate to oblong, acute or acuminate, sometimes cucullate corolla-segments of about 
equal length in the two ranks, those of inner row slightly broader or slightly narrower than 
those of outer row, fleshy or thin, white, cream or greenish, often tinged without for a time 
with reddish purple; segments of outer row occasionally pubescent on outer surface; fila- 
ments sturdy, about 1.3 cm. in length, usually exceeding the pistil, free from each other at 
base, attached on outer surface near base to adjacent segment or segments, swollen, 
especially on inner surface, from below the middle upward but without a well-differenti- 
ated clavate tip, minutely and evenly papillose, spreading from base with expansion of 
corolla-segments; anthers approximately 3.2 m. in length, each half swollen, kidney- 
shaped with rounded, pubescent tip, basal lobes about 14-4 of entire length; pistil short, 
1-1.3 cm. in length; ovary 0.7-1.3 cm. in length, stout, obovoid, somewhat depressed at 
the top, with prominent and squarish or, less often, sloping shoulders, 6-lobed by rather 
deeply cleft fissures, each lobe round-backed, smooth-surfaced, at times marked with 
enlarged impressions of anthers; style white, extremely short, 1.6-3.2 mm. in length, about 
1.6 mm. in diameter, oblong-cylindric or less often upward-tapered, with ill-defined 
fissures, truncate or nearly so at base, above terminating in 3 bright apple-green stigmas 
covered with erect, translucent, glandular hairs and forming as a whole a somewhat 
“mushroom-shaped”’ (although 3-parted) crown to the style; fruit durable, persistent, 
generally produced in great numbers on a single inflorescence, small to medium-sized, 
3.24 cm. in length (exclusive of old floral base) and only slightly less in diameter, plump, 
oblong-cylindric or obovoid, divided into 6 round- to flat-backed lobes separated by prom- 
inent primary and secondary fissures, acute or short-mucronate, symmetrical, rarely 
constricted, with conspicuous placental “wings” (see p. 22) and fringed false septa, at 
dehiscence splitting for entire length along secondary but never along primary fissures, 
valves remaining permanently erect or erect-ascending or, in caespitose form, sometimes 
spreading broadly from base, capsular wall strong or fragile, epidermis smooth or finely 
or coarsely verrucose, from green turning tan-color, or (in solitary form especially) 
eventually dark brown or dark gray; old floral base ligneous, more or less enlarged over the 
flower-stage, 1.3-2-even 2.5 cm. in length, slightly spreading at union with capsule; old 
corolla-segments often persistent, for most part reflexed; seeds small, dull to glossy, with 
raised, uneven margins. 

Range. Western California from the Mexican border as far north as into Monterey 
and San Benito Counties and extending eastward from the coast into the mountains 
bordering the Mohave and Colorado Deserts. 
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Map 1. Ranges of Yucca WurppLer (O), Yucca NEWBERRYI (@), and Yucca PENINSULARIS (X). 
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CatIFORNIA. San Diego Co.: “Yuma, Arizona’’ [?=Jacumba], March 20, 1894, E. A. 
Mearns 2828 (S 52665) (W 691314; 691315; 240185, with notation: “Probably Jacumba, California’’). — 
Jacumba Springs, 850-950 m., April 11-16, 1924, W. W. Eggleston 19759 (PO 50012). — Flowers purplish 
tinged, in compact panicle 1.5 m. high, in chaparral, Tecate Mt., May 11, 1924, P. A. Munz 8129 (PO 
47851).— Dry hills near Dulzura, flowers purple, May 21, 1903, L. R. Abrams 3547 (M 137250) (S 52682) 
(G). — Just east of Pine Valley, alt. ca. 1200 m., April 24, 1932, McKelvey 2702, 2703, 2704, 2705, 2706 
(AA). — Descanso, 1050 m., May, 1923, M. E. Spencer 2274 (G, excluding leaf, branchlet, flowers Onl 
schidigera).— Japatul Valley, June 16, 1928, I. L. Wiggins 3216 (UC 429841) (S 181137).— San Diego, 
May, 1875, D. Cleveland (G).— On stony slopes, granite, 600 m. alt., 0.6 m. high, vicinity of San Diego, 
May 30, 1916, M. F. Spencer 163 (G) (N) (UC 202714).— Near Julian, Cuyamaca Mts., May 27, 1933, E. 
Perry (CA 204395). — San Ysabel, April 9, 1893, H. W. Henshaw 120 (W 238126). — San Pasqual, April 
25, 1932, A. Eastwood 18623 (CA 196236). — San Pasqual, 300 m. ca., April 25, 1932, McKelvey 2704A 
(AA). — Dry slopes, Oak grove trail to Palomar Mt., alt. 960 m., May 1, 1926, P. A. Munz 10392 (PO 
96459). — Fallbrook, March 23, 1882, M. E. Jones (PO 123051). — No precise locality, Edward Palmer 
90a (W 57466). Riverside Co.: Not caespitose, Coahuila Valley, alt. 1350 m., May 21, 1927 PLA. 
Munz 10898 (PO 157900).— Palms to Pines Highway (entered from west of Indian Wells), alt. ca. 1020 
m., November 26, 1935, McKelvey 5001 (photos. 171-2,3,4), 5001A, 5002, 5003 (photo. 171-5; pl. VI); same 
road, alt. ca. 1350 m., March 19, 1936, McKelvey 5097 (photo. 180-6 through 12; 181-1,2,3; pls.I-IV) 
(AA). — South approach to Mt. Santa Rosa, alt. ca. 1890 m., November 26, 1935, McKelvey 5006, 
5007 (AA). — Palms to Pines Highway (north end, on descent to Hemet), ca. 960 m., April 10, 1936, 
McKelvey 5104 (AA). San Bernardino Co.: On flats of mixed sand and granite to east of pass 
lying west of Morongo Valley, alt. ca. 960 m., April 28, 1932, McKelvey 2720 (photos. 122-12, 123-1; pl. 
IX) (AA). — North of and near Victorville, May 11, 1926, M. E. Jones (S 185230) (PO 122325). — Cactus 
Flat in Cushenbury Canyon, May 12, 1926, M. E. Jones (PO 122326; CA 150109; type of Y. Whipplei 
var. caespitosa Jones). — [Caespitose] Cushenbury Canyon, north base, San Bernardino Mts., September 
28, 1941, P. A. Munz (2 collections; AA). — Plants caespitose, about 5 miles north of Box S Ranch, 
Lucerne Valley, alt. ca. 750 m., April 29, 1932, McKelvey 2725 (photos. 123-12; 124-1,2,3; pl. XI), 
2726, 2727, 2728 (AA). — Between Victorville and Lucerne Valley, April 29, 1932, A. Eastwood (N) (CA 
196233). — Mentone, December 22, 1899, mo collector cited (S 78461). — Arrowhead Springs, April 24, 
1892, W. Trelease (M 137254). — San Bernardino Mts., May 7, 1926, M. E. Jones (N) (CA 150108) (PO 
122320). — [Caespitose] Mouth of Cajon Canyon near railroad station, Devore, a few miles from San 
Bernardino, south side of mountains, April, 1941, P. A. Munz (AA). — Summit of Cajon Pass, June 8, 
1861, J. A. Coover (W 319721) (M 135743). — Base of Cajon Pass, April 15, 1926, M. E. Jones (S 185214) 
(CA 194122) (PO 122323).— |? Cajon Pass] “California,” 1853-1854, J. M. Bigelow (W 35907). — 
“Cajon Pass, Dr. Bigelow in Hb. Torrey... March, 1854” (M 135736). — Cajon Pass, alt. 900 m., June 
1-3, 1900, M. R. Hall 1550 (M 137263). — Cajon Pass, alt. 1140 m., May 16, 1902, M. E. Jones (PO 
123261). — Along Lytle Creek, alt. 1500 m., April 28, 1898, J. B. Leiberg 3349 (G) (W 342236, same but 
labelled “‘San Bernardino Plains’’). — Lytle Creek Canyon, alt. 900 m., June, 1899, H. M. Hall (UC 
84093). — San Bernardino, 1880, G. R. Vasey (W 35906, as to leaves and flowers) (W 938012). — San 
Bernardino, May, 1912, D. Griffiths (M 137264, 137265). — San Bernardino, May 1, 1876, Parry (M 
135748). — Vicinity of San Bernardino, alt. 300-450 m., June 3, 1895, S. B. Parish 3677 (UC 4096) 
(G). —San Bernardino, September, 1880, G. Englemann (M 135751). — Mesas and foothills, San 
Bernardino, May, 1887, S. B. and W. F. Parish (UC 186354). —5 miles west of San Bernardino, alt. 
ca. 330 m., April 29, 1932, McKelvey 2722 (photos. 123-2 through 6, 123-11,12; pls. VII, X), 2723 (photos. 
123-7,8,9; pl. VIII), 2724 (AA). — Etiwanda, May 15, 1926, M. E. Jones (PO 122376) (CA 150107). 
— Without precise locality, 1876, C. C. Parry and J. G. Lemmon (M 135749). Los Angeles Co.: 
[Caespitose] San Antonio Wash near Claremont, south side of mountains, March 23, 1941, P. A. Munz 
(AA). — Claremont, May 21, 1926, M.E. Jones (PO 122322). — “‘Sierra Madre Mts., Los Angeles Co.,”’ 
June 5, 1888, H. E. Hasse (W 35909). — San Gabriel, January 9, 1861, W. H. Brewer (M 135738; no. 120 
of California State Survey) (M 135741; no. 119 of C.S.S.) (G; nos. 119 & 121 of C. S. S.) (M 135739; 
nos. 119 & 121 of C. S. S.) (W 319718; no. 119 of C.S.S.) (W 319717; no. 121 of C. S. S.). — Pasadena, 
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May, 1882, M. E. Jones (CA 108853) (PO 123260) (W 223402) (M 810778). — Los Angeles, 1880, J. C. 
Trelease (M 137253). — Newhall, May 15, 1916, B. W. Evermann (CA 108854). — Hills, Newhall, May 
Nevin (G). — Laurel Canyon, April 4, [no year cited] G. B. Grant (S 78462).— Sepulveda Canyon, Santa 
Monica Mts., June 17, 1902, L. R. Abrams 2564 (S 52677) (M 137248) (G) (W 614273) (P 534524) (PO 
156274). — Mandeville Canyon, Santa Monica Mts., bushy ridge, alt. 350 m., April, 1929, 7. W. Clokey 
and B. Templeton (N) (PO 199681) (M 1086293). — Roscoe, June 5, 1906, A Eastwood 223 (CA 108855). 
— San Fernando Wash, May 11, 1913, A. Eastwood 3132 (CA 108856). — Newhall, May 1, 1892, W. 
Trelease (M 137253). — Newhall, May 15, 1916, B. W. Evermann (CA 108854).— Hills, Newhall,May 
20 [as to flowers], 1882, C. G. Pringle (W 938011, 35908) (P). — Bouquet Canyon, caespitose, fruits 
about as long as wide, not very warty, April 4, 1926, P. A. Munz 10001 (PO 96613). — Ridge Route, June 
7, 1926, M. E. Jones (PO 122383, 122384) (S 185219, 185215). — King’s Canyon, Liebre Mts., June 8, 
1896, W. R. Dudley and F. H. Lamb 4385 (S 52683). Ventura Co.: Camarillo, April 27, 1929 [or 
1924] M. E. Jones (S 185212), (PO 122513). — Sulphur Mountain Spring, Sulphur Mts., alt. 450-600 m., 
June 1-2, 1908, L. R. Abrams and E. A. McGregor 41 (S 52679, 52684)(G). Santa Barbara Co.: 
Santa Barbara, 1874, Mrs. S. P. Monks 32 (P). — Near Santa Barbara, 1866, S. F. Peckham (W 319724, 
344115) (M 135742). — Bartlett’s Canyon, near Santa Barbara, 1875, J. T. Rothrock 135 (W 35903)(M 
135747) (G, excluding drawing). — Santa Inez Mts., June 4, 1891, G. W. Dunn (UC 4094). Kern 
Co.: Large flower form, with 270 and intergrading, Soldiers Camp, vicinity of Fort Tejon, alt. 1350 m., 
June 16-17, 1908, L. R. Abrams and E. A. McGregor 271 (S 52678); same locality and date, small flower 
form, compact inflorescence, with 271, L. R. Abrams and E. A. M cGregor 270 (S 52676). — Caliente, May 
7, 1892, W. Trelease (M 137237). — Vicinity of Havilah, June 15, 1905, F. Grinnell 294 (W 666399). — 
Between Hobo Hot Springs and Democrat Hot Springs, Kern Canyon, May 2, 1927, L. R. Abrams 11982 
(UC 407100) (PO 145923) (S 163002). — Kern River at Bodfish, 720 m. alt., June 18, 1911, W. P. Taylor 
(UC 429206). — South Fork of Kern River, alt. 750 m., June 22, 1891, F. V. Coville and F. Funston 1035 
(W 35910). — Weldon, July 1, 1931, E. W. Voegelin 56 (UC 495431). San Luis Obispo Co.: 
Common on the very dry rocky hills, near San Luis Obispo, April 14, 1861, W. H. Brewer 454 (M 135744); 
labelling differing slightly (W 319719, 319720) (G). — San Luis Obispo, 1871, Hays (M 135745). — Santa 
Margarita, El Dorado School, May 28, 1933, M. E. Hall (CA 264.. .)— Open steep dry hills, Santa 
Lucia Range, May-June, ‘‘Collection of Mrs. R. W. Summers” (UC 54841). Tulare Co.: Region of 
Upper Tule River, near Nelson’s [? — Camp Nelson], alt. 1350 m., August 31,1895, W.R. Dudley 2687 (S 
52675). Monterey Co.: Tassajara Hot Springs, June, 1901, 4. D. E. Elmer 3215 (S 52674).— 
Leaves glaucous, flower stalks 3.0 m. tall, dry rocky, brushy, southwest facing slope, Junipero Serra Peak 
(=Santa Lucia Peak), southwest slope, Santa Lucia Mts., alt. ca. 1050 m. (also seen at 1200 m.), Sept- 
ember 9, 1934, E. Lee 1200 (UC). — Flower stalks 2.10 m. tall, leaves glaucous, dry sandy soil between 
boulders, dry stream side, Upper Milpitas Road, Santa Lucia Mts., alt. ca. 360 m., September 8, 1934, E. 
Lee 1175 (UC).— Pico Blanco [? = Blanco], alt. 600 m., May-June, 1901, J. B. Davy 7335 (UC 66423).— 
San Antonio Canyon, Santa Lucia Mts., May 12, 1895, W. R. Dudley (S 52680).— Coast ridge back of Las 
Pesares, May 13, 1920, L. R. Abrams 7459 (PO 127226) (S 111818).San Benito Co.: New Idria, 
April 29—March 1, 1921, L. R. Abrams and H. A. Borthwick 7974 (S 140660) (PO 128116).— South stony 
slopes in southeast corner of county, common here and on Hepsedam, etc., occurs north nearly to Merrill 
Valley, Upper Sonoran zone, alt. 1050 m., May 27, 1915, H.M. Hall 9943 (UC 186115). — Pakachi Creek, 
June 3, 1899, W. R. Dudley (S 52681). Without precise localit y: “Textile & saponaceous, 
Mountain slopes of S. Cal. & eastward, June, [18]76, Lemmon Herbarium” (UC 367031). — California, 
1880, G. R. Vasey (W 35912).— ‘Flora of Southern California, 1876,”’ C. C. Parry and J. G. Lemmon 391 
(M 135750, excluding flower of Y. baccata) (G). 


In The Botany of the Boundary (222, 1859) John Torrey wrote: “Besides the above 
species, there are two or three others in the collections, which I have not been able to 
determine satisfactorily for want of sufficient materials. One is a yucca found by Mr. 
Schott on rocks near San Pasquale, southern California. It is the same that is doubtfully 
referred to Y. aloifolia in the Botany of Whipple’s Report, (excluding the synon. and No. 
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1909, Wright). The caudex is 1-2 feet high, and the scape 2-3 feet. The leaves are 18 
inches or more in length, channelled on the upper side, rounded or obtusely angular 
underneath, and slightly serrulate-scabrous on the margin; the apex convolute and spini- 
ferous. The flowers (as represented in a sketch) are in a spreading panicle. Capsule 
coriaceous, obovate, and somewhat truncate, 3-lobed, an inch and a quarter long and of 
nearly the same breadth. Seeds semiorbicular, thin and flat. If it prove to be a distinct 
species it may be called Y. Whipplei! ...”’ Unfortunately neither the Schott specimen 
nor the sketch have been located. San Pasqual (the final e is often omitted on recent maps) 
is not far from Escondido, San Diego Co., and was cited as type locality by Coville in 
1893 and subsequently by Jepson and Abrams. 

The earlier Torrey reference (Botany of the Expedition, Whipple Report, 147, 1856) 
to plants referred to “Y. aloifolia...?’ reads as follows: ‘““Near a mountain arroyo, 
Williams’ River. ‘Plant 15 feet high.’ The specimens with leaves only. Also found at 
Cajon Pass, Sierra Nevada, in March, with ripe capsules of the preceding season. The 
same plant, or one very much resembling it, was found by Mr. Wright in New Mexico, and 
is his No. 1909. The flowers are very large and white.” Obviously, flowers were only 
associated with Wright 1909; this Wright collection, which belongs with the Rupicolae, 
may be disregarded here; Torrey himself placed it elsewhere. See p. 73. 

The Williams, or Bill Williams, River specimen, “‘leaves only,’’ must have been 
represented in the Torrey Herbarium and at Washington, but only a bit of leaf-margin 
(2.5 cm. long and 2 mm. broad) and seed, now represent the original material (M 135735), 
nothing more has been located. Notes in Engelmann’s [?] hand indicate that both were 
collected by Bigelow at Williams River; however, the seed is also labelled ‘Bigelow. Cala. 
1853/4,” and this, taken with Torrey’s quoted text, indicates that it came from the Cajon 
Pass, California, capsules. As far as the leaf-fragment is concerned the writer can make no 
determination but it seems probable that it represents the Joshua-tree with type locality 
at Date Creek, close to Bill Williams River; average trees are about ‘15 feet high” in that 
region. 

The four remaining Bigelow sheets, with determination Y. Whipplei, are: (1) W 
35905, with Whipple Expedition label recording Cajon Pass, has two leaves in poor 
condition; they are probably Y. brevifolia (see Pt. I., 122, Footnote); (2) W 35907, with 
Whipple Expedition label, citing “California” but omitting reference to Cajon Pass, has 
a leaf and capsule of Y. Whipplet; (3) M 135736 came from the Torrey Herbarium, cites 
Bigelow, Cajon Pass, has a bit of leaf-margin and capsule of Y. Whipplet; M 135734 is 
merely labelled “17. Whipplei Bigelow;” its origin cannot be determined. Only (3) is 
assuredly from Cajon Pass, Torrey’s second-named locality’. Only (2) and (3) are cited, 
the first with a question. Both Y. Whipplet and Y. brevifolia grow near Cajon Pass, San 
Bernardino Co. Bigelow could not have confused the two in the field, unless perhaps as 
juvenile plants, and he only indicated the presence of one Yucca, undoubtedly brevifolia, 
on the profile map (showing the camps of the expedition) either in western Arizona or 
adjacent California (see Pt. I. 123). However, it seems justifiable to suppose that the first 
collection of Y. Whipplet was made in the Cajon Pass region, the capsules (W 35907; M 
135736) making identification sure. The leaf-margin fragments, very similar in the Rupi- 

1 This proposal of name places ‘‘Y. Whipplei” in the category of non-valid, provisional names as defined by 
the International Rules of Botanical Nomenclature. See Footnote 1, p. 23. 


2 Another specimen of this collection is perhaps in London for in 1876 J. G. Baker wrote: “We have long had 
detached leaves and fruit in the Kew Herbarium from the original gathering of the plant, made by Dr. Bigelow in 
Lieutenant Whipple’s expedition to California in 1853-4.” 
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colae (Wright 1909), in Y. brevifolia and in Y. Whipplei, evidently caused confusion; 
misidentification with Y. aloifolia probably had a similar basis. 

Yucca Whip plei is next reported from near the Colorado River, northwestern Mohave 
Co., Arizona. The collections made by the Ives Expedition exploring the navigability of 
that river were determined by Torrey who wrote: ‘““Yucca Whipplei, Torr. .. Mouth of 
Diamond River; April 3; growing in tufts, on rocks. Only leaves obtained. These so 
strongly resemble those of Yucca, found at Cajon Pass, by Dr. Bigelow, in Whipple’s 
Expedition, and by Mr. Schott, near San Pasqual, that I think they must belong to the 
same species.”” The presence in this state of a species related to Y. Whipplei has since 
been verified; this plant is discussed under Y. Newberryt. 

The above summarizes the history and the early collections now available of Y. 
Whipplei; unfortunately both are meagre records. 

Other names have been applied to this plant, some to garden specimens, some to the 
native species, and these names can best be treated chronologically. 

In the Revue Horticole of August 16, 1858, J. Groenland published notes on yuccas in 
the nursery of Truffaut fils, Versailles, France; among them was “‘Le Yucca Californica, 
trés-distinct par ses feuilles extrémement étroites et d’un coloris glauque;” this plant, 
obviously, was not in flower and its origin is not given! There are no available catalogues 
of this nursery except of considerably later date and correspondence at the present time 
is impossible. The nearly contemporary comment of Carriére (Rev. Hort. July 106, 
1859:391) casts some doubt on the identity of “Y. Californica:” “. . . on rencontre quel- 
quefois aussi sous le nom de Yucca des plantes qui, probablement appartiennent a d’autres 
genres; tels sont le Yucca caniculata [sic], qui nous parait rentrer dans le genre Agave, 
et le Yucca Californica qui semble appartenir au genre Bonapariea ou plutdt encore 
au genre Dasylirion.” While Carriére’s comment is destructive it is not convincing; 
nor does it convey the impression that, if not a Yucca, he was at all certain what it was. 
See also Footnote 1, below. Trelease in 1902 treated Groenland’s name as a questionable 
synonym, stating in the text. ‘‘...only one species of Hesperoyucca appears capable 
of characterization, and this has long been in cultivation in European gardens, partly 
under the name Yucca Whipplei and partly under the name Y. Californica, which has 
further been applied to very diverse things. If it were certain that the brief foliage 
description given by Groenland in 1858 really refers to this plant the specific name 
Californica has a slight priority over the name Whipplez, which though written in 1858 
was not published till the following year, but the propriety of this substitution of name is 
open to considerable question.” 

Trelease, in 1902, was not affected in his retention of the name Y. Whipplei by the 
fact that Torrey’s name was tentatively proposed; he admitted the priority’ of the name 

1 The fact that our species may have been in Europe as early as 1858 raises the interesting question of how it 
got there and from what particular region. Torrey, as already noted, identified the San Pasqual plant with the one 
collected earlier (at Williams’ River, Arizona, and at Cajon Pass, California) by the Whipple Expedition and which 


he had then tentatively identified with Y. aloifolia Linn.; the Cajon Pass plant, certainly, was our species. It is 
possible that material collected on this expedition found its way to Europe sometime about 1856 and was given a 
name associated with its attributed habitat. The specimen of Y. californica described later by Lemaire (1863) and 
which grew in the garden of Mr. Tonel at Ghent, Belgium, was said to have been received from the owner’s brothers 
who sent it from Mexico [?]. Koch (Belg. Hort. 12: 110, 1862) wrote, however: “J‘examine d’abord la collection de 
M. Tonel, de Gand .. . Ce qui figure ici sous le nom de Yucca californica a été, ily a longtemps, répandu de Vile des 
Paons, prés de Potsdam, sous ceux de Dracaena Ehrenbergii ou Fintelmanni; c’est une espéce non encore décrite, on 


ne sait positivement de quel genre.” 


2 Since, in any one volume of the Botany of the Boundary, the date 1858 appears upon one title page, the date 
1859 upon another, the book’s precise issuance has been variously cited. The Gray Herbarium copy bears 3 pencil 
notations: (1) “Issued before April 21, 1859 acc. to letter of Arthur Schott to Dr. Torrey (N. Y. Bot. Gard.);”’ (2) 
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Y. californica Groenland but avoided taking it up because of the questionable identity of 
the plant described. 

In the Illustration Horticole of 1863 the same name — “Yucca californica. . .? 
(Hort. ?)”” — appeared with a long description in both French and Latin; although un- 
signed the article was undoubtedly written by Lemaire who had seen the plant in the 
garden of a Mr. Tonel at Ghent, Belgium. The reference to the pendent bracts and the 
description of the stigmas (green and likened to a little pincushion bristling with pins) 
identifies the genus. Lemaire may have written of the caespitose form for he noted that 
the inflorescence started, not from the center of the head, but a trifle laterally. In 1866, 
in the same periodical, Lemaire quoted his article of 1863 and included a very similar but 
abridged description and asked to be informed of the origin of the name. Despite the 
adequacy of Lemaire’s description his name is an invalid homonym and cannot be accepted 
as a substitute for VY. Whipplet. Baker wrote in 1876: “Both Mr. Peacock and Messrs. 
Krelage had it [Y. Whipplei] under the name of Yucca californica — a name which, if I 
remember rightly, was given many years ago by Lemaire to a plant not known in flower, 
which afterwards proved to be a Beaucarnea [= WNolina];” Baker’s memory was at fault; 
he evidently was thinking of the sterile plant described by Groenland, — Lemaire wrote 
of a flowering specimen. Yucca californica Nuttall (1866) is Y. schidigera Roezl (see Pt. I. 
pp. 92, 98, 1938). From the description and text it seems probable that A gave Californica 
Jacobi (1868) is Y. Whipplei. Of this plant Engelmann (1873) wrote under A gave falcata: 
“As the plant is common in a region [northern Mexico] often traveled by collectors it seems 
strange that it should not have been brought into cultivation long since; but I can find no 
description which I might refer here unless it be A. Californica, Hort. Kew, of which I 
find a notice in Jacobi’s Agave, App. 47; but I strongly suspect that this refers to no Agave 
at all, but to Yucca Whipplet.” 

“Yucca californica” was evidently much used on the European continent and in Great 
Britain: under that name the first specimen of Y. Whipplei flowered in England in the 
garden of J.T. Peacock, Sudbury House, Hammersmith (Gard. Chron.n. s. 5:794, 1876) ,— 
the plant stated to have come from California in 1860; it was about to flower in Holland 
in 1876, at E. H. Krelage & Son, Haarlem, it was thought for the first time (Gard. Chron. 
n. s. 5: 829, 1876). Baker (Kew Bull. Miscel. Inform. 1892, 8) wrote that Y. Whipplei 
grew and died at La Mortola (Sir Thomas Hanbury’s garden at Ventimiglia, Italy) and 
that he had seen another plant at Hyére, France, under Lemaire’s name Y. californica. 

As a substitute name for Y. Whipplei, Y. californica would be highly appropriate and 
presumably acceptable. More so than the one next discussed — Y. graminifolia — which, 
in the event that Groenland’s plant proves unidentifiable should be taken up for our plant 
according to nomenclatorial rules. 

In 1868 Alphonso Wood wrote of travels made in 1866 about San Diego and near Los 
Angeles. From the text two of his three yuccas may be identified with Y. Whipplez: one, 
misidentified with Y. alotfolia, had very rigid leaves; the second, from “‘Mountains twelve 
miles east of Los Angeles” he named Y. graminifolia, stating: ““Saw only leaves, and dead 
scapes with the fruit. Leaves very numerous, in a dense radical crown, linear, 2 f. by 3-4 
inches, glaucous, not very rigid, rough-serrulate, round-carinate, involute above, and end- 
ing in a sharp spine. Scape 10-15 f. high, paniculately branched, bearing hundreds of 
‘white, bell-form, pendulous’ (Mr. Hoover) flowers. Capsule 1’ thick, 114’ long, 6—lobed, 
“Letter to Gray from Torrey, Jan. 10, 1859. Torrey preparing for dist. of corrections from page-proof”; (3) ‘“‘Gray 


from Torrey, June 7, 1859. Torrey expected to receive his printed report.”” Taken together these indicate the book’s 
publication in the early part of 1859. Groenland’s name was published August 16, 1858. 
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6-celled, packed full of disc-form, thin, black seeds. The leaves are not at all filamentous.” 
Trelease in 1893 reduced Wood’s species to varietal rank but in 1902 cited it as a synonym 
with the comment that, although the leaves are described as more flaccid, the name “can 
hardly refer to other than the typical form, which to the north of Los Angeles becomes 
very large, and the name is not therefore applicable to the plant that is abundant about 
San Bernardino, e.g. at Arrowhead Springs and in the Cajon Pass, as I at one time thought 
might be the case.”’ Wood’s Y. graminifolia, because of the description and locality of 
collection, must have been Y. Whipplei and is treated as a synonym. In the Gray Herbar- 
jum is half a fruit and an outline drawing of a leaf labelled “Yucca Whipplei var.? ‘Y. 
graminifolia’ (n. sp.?)Wood. Mts. 12 m. E. of Los Angeles. Mar. 3.” No further material 
has been located. Haines (1941) treats Y. graminifolia Wood as synonymous with his sub- 
species Parishii (Jones). Actually, since Trelease’s var. graminifolia is based on Wood’s 
type, it would seem to have been an earlier name for var. Parishii Jones; both plants are 
attributed to the same general region. 

The present writer has not taken up the name Y. graminifolia Wood for our plant 
although the facts point to the probable necessity of doing so eventually. While a meagre 
chance remains that at some future time it may be possible to obtain information regard- 
ing the identity of the ““Y. Californica” described by Groenland, she prefers, frankly, to 
retain Torrey’s long-established name. Any person eager to take up Wood’s name has 
justification for doing so and the writer is the first to ascribe both credit and courage to 
him or her. 

Benedict Roezl, collecting near San Diego in 1869 and 1870, found a yucca with a 
handsome crown of leaves on a short stem; it suggested a Gynerium [Pampas grass]; it 
had many very long, narrow leaves, gracefully bent in all directions, the inflorescence 
reached 10-15 ft. [34 m.] in height and bore white flowers often a reddish brown. In 1871 
Edward Ortgies published an account of Roezl’s travels in Gartenflora and named the 
plant Yucca Ortgiesiana, after himself apparently. There can be no doubt of the species 
when description and locality are considered and the name is treated as a synonym of 
Y. Whipplet. 

In the Gardeners’ Chronicle of 1906 William Watson figured and wrote of a “Yucca 
nitida (Wright M. S.),” the plant “purchased from Messrs. F. Sander & Son two years 
ago;” “This is a new species of Yucca in the way of Y. Whipplei, from which it differs 
mainly in having longer, wider, and more rigid leaves, the flower spike and flowers being 
identical with those of Y. Whipplei as represented in the Botanical Magazine, t. 7, 662, see 
also fig. 62. It is possible that the last-named species as known to American botanists 
includes forms as varied in leaf characters as these two . . .”” Watson believed that the Kew 
plant might be such a form or a new allied species, not Y. Whipplei of European gardens, 
illustrated and described by Baker in 1876; one of the differences noted by Watson lay in 
the flat or triquetrous leaves, another in the fact that the Kew plant under cultivation 
« . ismuch more easy to manage than Y. Whipplei. ..” Text and figures indicate that 
Watson’s plant was merely a broad-leaved form. The difficulty of tracing the source of 
cultivated plants is evident in correspondence relating to this “Y. nitida,” for Trelease 
evidently attempted to get material and learn its origin. He did get flowers of the Kew 
plant from Watson in 1906, but they were “rather smaller than the average.’” And, 
although E. Augustus Bowles (M 137230) of Middleton House, Waltham Cross, Herts, 


1 Included with these flowers (M 137231) are photographs and drawings of leaf-striations with Trelease’s 
comment that “The ‘watered-silk’ effect of the leaves is due to the angle of reflection of the glossy slopes and tops of 
the ridges, that change slope from one side to the other where the effect is seen. As the transition is gradua the 
effect travels up and down the leaf with shifting light.” 


YUCCA WHIPPLEI 33 


evidently intended to be helpful, the nursery where he got his plant had “lately changed 
hands” and the matter seems to have ended there. While V. Sander, Bruges, Belgium 
(M 137229), wrote that his firm had bought a private collection but “how the plant got 
into the collection of Mons. Weddinghaus I cannot find out. I have asked the gardener 
who left, he is an old fool, and does not know. . .”” An unsigned article (Gard. Chron. ser. 
3,51: 106, fig. 47, t., 1912) cites [Y.] nitida as a synonym of Y. Whipplei and the name 
must be so considered. 

The most comprehensive treatments of Y. Whipple have appeared in the writings of 
J. G. Baker, G. Englemann and W. Trelease. 

Baker wrote of the plant in The Gardeners’ Chronicle of 1870 and 1871, but not fully 
until 1876. His identification of the old floral base (upon which rests the capsule) as part 
of the pedicel is mentioned in the introduction to Part I of this study; this base is not 
infrequently an inch long and at times is an extremely striking feature of the fruit,— it 
might well have been included in Blossfeldt’s Urformen der Kunst. Baker referred to the 
stigmas as “shaped like the top of a music-stool, and encrusted all over with copious 
glittering white crystalline papillae, like those of the Ice-plant.” He noted that “. . . the 
general habit of the plant is so completely that of an ordinary Yucca that I am quite 
content to tread in the footsteps of Dr. Engelmann, who considered it as the type of a new 
subgenus, which, alluding to its western locality, he has called Hesperoyucca . . .”” Baker’s 
descriptions of 1876 and 1880 may have been based on the caespitose plant for he noted 
“_. sending out stolons. . . .” His excellent figure (1876) was drawn from Mr. Peacock’s 
specimen (see p. 31); he had for study some Bigelow collections made on the Whipple 
Expedition, a leaf and drawing from Krelage, material from Professor Sargent, etc. To 
Baker has been attributed (by Trelease and others) the transfer of Y. Whipplei to the 
genus Hesperoyucca but there is no evidence that he actually made the change; in 1892 
(Kew Bull. Miscel. Inform. 5: 8) he wrote merely: ‘I now think this [‘Y. Whipplei’] had 
better be kept as a genus distinct from Yucca, under Engelmann’s name Hesperoyucca.” 

George Engelmann in 1871, in his supplement to the catalogue of Nevada and Utah 
plants included in S. Watson’s Botany of the Fortieth Parallel (King Report), placed Y. 
Whip plei in the Section “HESPERO-YUCCA;” except as to his statement, “it may be 
expected in Utah,” his range did not differ greatly from the one now accepted; in 1873 he 
referred to it in California as ‘‘rare north of San Francisco,” but in the same year modified 
this,— “VY. Whipplet does not occur north of Monterey...” Engelmann cited no speci- 
mens and his information seems to have been based on notes and material received from 
W. H. Brewer of the California State Survey although he stated in 1873 that the species 
“has now become quite familiar through living specimens and beautiful photographs.”’ 
While his discussions of Y. Whipplei were briefer than those accorded many other species 
the important aspects of the plant were treated in the prefatory notes to his monograph. 
Under Germination he stated: ‘The Californian Y. Whipplei is the only one in which the 
axis, together with the base of the leaves, swells up into a sort of bulb;” this is not entirely 
true for one sometimes notes a similar swelling, perhaps not so conspicuous, in other Yucca 
species. Under Flowers: ‘Only in Hesperoyucca they [the stamens] are longer than the 
latter [the pistil];”’ although sufficiently rare in other species to cause surprise, stamens 
occasionally exceed the pistil (McKelvey 1847; Y. Treculeana) and in the present section 
they are sometimes shorter than that organ (McKelvey 2725, 2720, 2727; Y. Whipplet) 
(E. U. Clover 6111; Y. Newberryi). He noted that it bears “‘pollen similar to that of the 
other Yuccas;” Trelease (1902) wrote, however, that Hesperoyucca Whip plet differs “From 
all other Yuccas. . . in possessing somewhat glutinous pollen. . .”” This opinion may have 
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been based upon the findings of C. V. Riley (Rep. Missouri Bot. Gard. 3: 1892) who, in 
writing of the Yucca moth and Yucca pollination, stated that ‘The pollen grains would not 
adhere by chance to the rolled-up tentacles [of the moth]. . .” and added in a footnote “I 
refer here to the filamentose Yuccas. Where they are more distinctly glutinous, as in Y. 
Whipplei, the statement is, perhaps, less true;” at all events, except in Riley, the writer 
has found no reference to this aspect of the pollen! and, in all species, it appears to be 
sufficiently sticky to permit the moth to roll it into little pellets. 

Although in 1893, as noted above, Trelease attributed to Baker the transfer of Y. 
Whipplei to the genus Hesperoyucca, the latter (1892) merely wrote: “I now think this [Y. 
Whipplei] had better be kept as a genus distinct from Yucca, under Engelmann’s name 
Hesperoyucca;” he failed to make the transfer. Trelease (1893) seems to have made the 
change, although, clearly by accident, the discussion of the species is headed (p. 208) 
“YY, Whipplei (Torr.) Baker.” The name Hesperoyucca Whipplei, however, appears in the 
List of Illustrations and in the Explanation of Plates (p. 225) and as the generic name of 
variety graminifolia (p. 215). 

Trelease (1893) distinguished the new genus thus: “Filaments adnate to the petals 
below: pollen agglutinated in coherent masses: style slender: stigma capitate, hyaline- 
papillate, with a microscopic axile canal: fruit capsular, loculicidal.”” In amplifying a part 
of this statement he wrote that the flowers” . . . differ from those of other species in having 
the glabrous (but still minutely granulated) filaments attached to the lower part of the 
petals ... so that as they open the stamens are drawn away from the ovary instead of 
lying in close apposition to it...” Trelease was evidently drawing a distinction between 
Hesperoyucca and Yucca (at this time he had not distinguished the allied genera Samuela 
and Clistoyucca). The writer has, however, found that it is rare to be able to remove 
either petals or sepals from Yucca flowers without pulling off as well the adjacent filaments; 
or, should the filament remain behind, the detached segment shows, if only at extreme 
base, a small central area of injured tissue. Other characters cited by Trelease for Hespero- 
yucca are discussed elsewhere. The transfer or non-transfer of this Yucca and its allied 
species will doubtless remain controversial; there is considerable justification for either 
classification. 

In his discussion of 1893 Trelease gave the range of ‘““Y. Whipplei (Torr.) Baker” 
thus: ““From the San Bernardino Mountains north to the latitude of Monterey and south 
into Lower California in the Coast Range...” and stated ‘““The most typical form, as it 
occurs in the Cajon, Tehachapi, and San Luis Obispo regions, is almost always cespi- 
tose...” Of “H. Whipplei, var. graminifolia, (Wood)” he wrote: ‘“‘What I take to be this 
form, is the common Spanish Bayonet of San Bernardino, beginning near the foot-hills 
north of that city and extending up the smaller cafions and upon the mountain sides to an 
elevation of 1000 feet or more, and, in the Cajon Pass, reaching up towards Cajon Station, 
where the steep ascent of the pass begins. Recent notes from Dr. Yates, of Santa Barbara, 
show that a plant of the general character of this variety occurs in the mountains above 
that city, in addition to the typical Whipple... The plants are very abundant around the 
Arrowhead Springs, where the type of Whipplei does not occur. . . In aspect, this variety 

1 The writer collected material for Dr. Karl Sax’s study of the cytological relationship of Yucca and A gave; 
Dr. Sax wrote (Jour. Arnold Arb. 14: 76-81, t. 55, 1933): “. . .All the species of Yucca examined have the same 
chromosome constitution. . . The closely related genera examined also have exactly the same chromosome consti- 
tution as Yucca. These include Hesperoyucca Whipplei. .. Asa rule pollen grain size is generally correlated with 
chromosome number in closely related species. The size and morphology of the pollen grains appear to be very 
similar in the following species:— Yucca macrocarpa |=Y. Torreyi], Y. Treculeana, Y. baccata, Y. elata. . . Clistoyucca 
brevifolia [=Y. brevifolia]. .. Hesperoyucca Whipplei [=Y. Whipplei]. . . and several unidentified species and vari- 


eties of Yucca and Agave. Each species and variety examined had almost 100 percent of morphologically perfect 
pollen grains. . .” 
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differs from the typical Whipplei of the mountains in not being cespitose, and in its thinner, 
quite flexible, often broader and longer leaves. Its flowers are more or less brown-purple, 
and they are as variable in form. . .” It seems evident that, at this time, Trelease con- 
sidered the caespitose plant as typical, although he apparently did not use the word in the 
strict sense; he may have had the early Cajon Pass collections in mind; it does not appear 
that he refers to San Pasqual. His field-books, preserved with the Yucca collections at 
Missouri, indicate that he was somewhat in doubt as to the range limits of the two forms; 
he seems to have been mainly concerned with the plant’s pollination. 

In 1902 Trelease included both forms of Hesperoyucca Whipplet, noting ‘Simple or, 
in the mountains, frequently cespitose,” and “Though the mountain and valley forms 
vary greatly in amplitude of panicle, etc., only one species of Hesperoyucca appears capable 
of characterization. ..”’ Also, “Y. graminifolia Wood, from the vicinity of Los Angeles, 
though the leaves are described as more flaccid, can hardly refer to other than the typical 
form ...and the name is not therefore applicable to the plant that is abundant about 
San Bernardino, e. g. at Arrowhead Springs and in the Cajon Pass, as I at one time thought 
might be the case.’’ In the Cajon Pass region, as is noted by Lee Haines, we find an inter- 
mingling of the perennial and the monocarpic forms and Trelease’s grouping of plants of 
that region with those of Arrowhead Springs—which he did not appear to do in 1893— 
is slightly confusing. 

The combination Y. Whipplei var. graminifolia is attributed in Trelease’s synonymy 
(1902) to Baker (1880) but Baker did not make the combination; he merely cited Y. 
graminifolia Wood as a synonym of Y. Whipplei, noting in the text: “Y. graminifolia, 
Wood, est forma. . .”’ Trelease does not cite his own combination Hesperoyucca Whip plei 
var. graminifolia (1893) in the synonym of his more comprehensive concept of a later 
date (1902); this was doubtless an oversight. 

He wrote (1902) of the plant of Arrowhead Springs and Cajon Pass as very frequently 
having the flowers tinged with purple or violet and stated ‘“, .. it was to one of the most 
pronounced of these tinted forms that Mr. André in 1884 applied the name Y. Whipplez 
violacea, although the name stands for too inconstant a character to have more than 
horticultural value.’ The writer has not watched particular plants from year to year but 
it may be that certain individuals demonstrate a repeated tendency to high coloration and 
may therefore possess (but only if perennial) a horticultural value; varying shades of reds 
and purples are common on most Yucca flowers at the bud stage, remaining for a time as 
these expand but as a rule fading and disappearing eventually; in Y. Whipplez this color- 
ation was not noted as particularly marked on plants of either habit form or on plants of 
any one region. There is one specimen (M 137259; leaf and flowers) labelled by Trelease 
Hesperoyucca Whipplei violacea, “cult. Sta. Barbara, Francheschi, May, 1901;” it came 
from the Southern California Acclimatizing Station; no color now remains. 

In 1929 Marcus E. Jones was the first to distinguish any forms of the native Y. 
Whipplei; he then described two varieties. Stating that he saw no good reason for placing 
the species in a new genus, he wrote: “The typical form of the species was got at San 
Pasquale which is east of Escondido, California. I have visited that locality and studied 
the plant there. Unfortunately the form there is intermediate between the two most 
abundant forms in Caiifornia [sic], both of which would ordinarily receive specific names. 
In order to deep these forms separate I propose the following names, based on habit;” he 

1 £. André (Rev. Hort. 1884, 324, t.) wrote of having seen for the first time in the Jardin d’Acclimatation at 


Hyére, France, a plant of Y. Whipple: which was about to flower; open flowers, sent him later, were ‘‘non plus 
blanches, mais d’une coloris violette teintée de blanc. . . C’était une couleur toute nouvelle, pour le genre Yucca. . ae 
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then described a VY. Whipplei var. Parishit and a Y. Whipleit var. caespitosa. Of Y. 
Whipplei var. Parishii Jones wrote: “Plants with biennial [= monocarpic] habit, that is 
dying as soon as flowering and not stoloniferous. Leaves flat and widest in the middle, 
often an inch wide and 2 feet long, peduncles often 10 feet long and 4 inches thick, with a 
flower cluster 10 feet long in addition. Pods erect, rather oblong. This is the common form 
at low elevations on the pacific slope, seldom if ever found on the desert side...” The 
variety caespitosa was described as “...conspicuously caespitose with many crowns. 
Leaves triquetrous and long-linear, rarely over 34 inch [2 cm.] wide. Peduncles a few feet 
long, the flower cluster about as long, whole rarely 6 feet [1.8 m.] long. This is the common 
desert form and runs over the crest of the ridges at Cajon Pass, extending from near Owen’s 
valley southward into Mexico. The flowers of all forms are normally white, but occasion- 
ally are purple-tinged. . .” 

Although the wording might indicate that the plant at San Pasqual was intermediate 
in habit between the two varieties it seems probable that Jones was referring to foliage and 
inflorescence characters. In regard to the attributes of his var. Parishiz: with the exception 
of one collection the writer has found that the widest part of the leaf-blade is at its union 
with the base whence it tapers to the apex; in most capsular Yucca species the blade is more 
or less constricted for a variable distance above its union with the base, above this broad- 
ening somewhat before tapering to the apex; and, while the height of inflorescence men- 
tioned by Jones (6 m. overall) is possible,! careful measurements of many extremely large 
specimens indicate that Jones’ dimensions are exceptional. P. A. Munz attributes 
inflorescences “2-5 m.” in height to Jones’ variety Parishiwi and this probably conforms 
more nearly to the fact. Nor has Jones’ statement that this variety is the common form 
at low elevations on the Pacific slope, ‘‘seldom if ever found on the desert side” proven 
true, for the plant mounts certainly to 1980 m. [6500 ft.] and, to mention only one locality, 
occurs occasionally on the eastern slopes of the San Jacinto Mts. Munz cites its range as 
“cismontane Riverside and San Bernardino Cos. to the coast and northward.” Jones 
cited no type locality for his var. Parishii. 

Before Jones, as stated, no differentiation had been made between the caespitose, 
perennial form and the one forming solitary rosettes and dying after fruiting; Engelmann 
(1873) had regarded Y. Whipplei as “‘stoloniferous” as had Baker (1876, 1880) and S. 
Watson (1880). Jepson in his Flora of California (1922) wrote: “The mature? individual 
produces offsets or new rosettes of leaves, in some cases only a few rosettes, yet again, 
especially towards the desert, a considerable number, thus becoming caespitose. After 
the parent individual flowers and matures seed, it dies completely, the offsets represent- 


ing individuals of a new generation. . .”” Abrams, in his Illustrated Flora of the Pacific 
States (1922), which accepts the genus Hesperoyucca, evidently regarded any difference in 
habit as a matter of size merely, — “‘. . . forming a rounded clump about 50 cm. broad, or 


” 


sometimes broader with surrounding daughter clumps formed from suckers.”” Munz, in 
his Manual of Southern California Botany, published in 1935, or after Jones’ article, rec- 
ognized both varieties; he was more conservative, however, as to the range of var. caespi- 
tosa, citing it from ‘Dry slopes about Mohave Desert.” 


1A picture of a mammoth inflorescence of Y. Whipplei appeared in the Magazine Section of the St. Louis 
Globe-Democrat on September 9, 1906 (M 137260); judging by the figure of a man near the plant this must have 
approached Jones’ dimensions; unfortunately no locality is cited. The caption reads: ‘“The Spanish Bayonet, 
Cue re miscalled ‘Yucca!’’’ and the article contains the information that “‘in reality the yucca is quite another 
Planta etc. 

2 It does not seem reasonable that in a region such as the San Jacinto Mts. where no plants produced offsets 
and where fruiting and seed production was very heavy, the writer was merely looking at immature examples of 
Y. Whipplei. 


YUCCA WHIPPLEI 37 


In 1941 Lee Haines in an interesting article, Variation in Yucca Whipplei, distin- 
guished five subspecies; three of these produced numerous rosettes and were perennial, 
two produced solitary rosettes and died after fruiting; the first three represented three 
growth-forms, the last two but one. It seems well to quote from Haines’ key and to give 
the ranges assigned these subspecies: 

“Stem branched, only the flowering branch dying back after flowering, both dead and living rosettes 
usually present. 
Stem branching by means of rhizomes, forming dense colonies of asexually produced individuals. 


a. subsp. percursa 
Stem branching on the surface of the ground, forming a clump of from 4 to 100 or more rosettes; several 


inflorescences may arise from a group of rosettes in a single season. b. subsp. caespitosa 
Stem branching by axillary buds to form short lateral branches; only one inflorescence arises from a 
group of rosettes in a single season. c. subsp. intermedia 


Stem unbranched, solitary, the whole plant dying after flowering. 
Flower stalk 5-13 feet high, 1-4.5 inches in diameter; panicle 1.5—7 feet in length, .5—2 feet in diame- 


fer. d. subsp. typica 
Flower stalk 7-20 feet in height, 1.5—-6 inches in diameter; panicle 3-11.5 feet in length, 1-3 feet in 
diameter... e. subsp. Parishii” 


a3 


.. in the San Rafael, Santa Ynez and Santa Lucia moun- 

tains of Santa Barbara and Monterey counties.” 

“, ranges north and west from Arrastre Creek in San 

Bernardino County along the western border of the Mojave 

Desert to the region of Walker Pass.” 

intermedia: “‘. . found throughout the Santa Monica and Santa Susana 
mountains of Los Angeles and Ventura counties. . .” 


The ranges are: percursa: 


caes pitosa: 


typica: “, anges through the Laguna, Balkan, San Jacinto, and 
Santa Ana mountains.” 
Parish:  “...found on the western slopes of the San Bernardino 


and San Gabriel, mountains. . .” 


Of the group with unbranched stem and monocarpic habit, the subspecies typica is 
assigned the most southern range, grows at elevations of “1000 to 4000 feet,” and produces 
a flower-stalk “5-13 feet” in height but averaging “‘8 feet;” the subspecies Parishii (Jones) 
is attributed to a limited area in San Bernardino and Los Angeles Counties, grows at 
“1000-8000 feet,”’ and produces the “largest individuals of Yucca Whipplet,” the flower- 
stalk “7—20.5 feet, average 13 feet.” Haines states that “The solitary form . . . occurs in 
San Diego, Riverside, Orange, San Bernardino, and Los Angeles counties in two regions 
which are geographically isolated... Actually each of these regions is occupied by a 
distinct form which may be segregated on the basis of size.” 

While the distinctions in altitude-occurence and in height (and amplitude) of inflores- 
cence may hold good in the main, large examples were found in the San Jacinto Mts., not 
infrequently over 4.5 m. in height and occurring at higher elevations than the ones named, 
— at about 1980 m. near the base of Mt. Santa Rosa; plants of similar growth-habit but 
with inflorescences running smaller, about 3.6 m. in height, are found about San Pasqual 
(since the Schott collection has not been located the plants of this region are considered 
as typical) and in the passes leading, as from Hemet Valley and from the San Jacinto Mts., 
northward and eastward, as well as about Arrowhead Springs, all lower elevations. It is 
believed that altitude, cooler nights in part, as well as soil and moisture conditions must 
have some bearing upon a plant’s vigor. In all Yucca species one finds extremes, both 
large and small, and particular regions where strains assume a somewhat stable dimen- 
sional average, but so many factors may have a bearing upon this that, without taking all 
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such factors into account, segregation on the basis of size has seemed unjustified. Haines 
states that subspecies Parishii is ‘distinguishable from the other solitary form of the 
species by the size of its inflorescence,” which “In nearly all dimensions measured .. . is 
nearly twice as large as the inflorescence of subsp. typica;” the largest and smallest 
dimensions were evidently the unusual ones, for, as quoted above, they averaged only 
“13 feet” in height in subsp. Parishii, or considerably shorter than the general run at high 
elevations in the San Jacintos, a region included in the range of subsp. typica. In botanical 
characters and in habit of growth these subspecies appear to be the same; the present 
writer merges them in Y. Whipplei which she treats as an extremely variable species, not 
only in height and amplitude of inflorescence but also in size and form of flowers and in 
character of foliage; although fruit of the monocarpic form seems to show little variation 
in size, texture and structure, it is possible that southward, as about San Pasqual and Pine 
Valley, it is somewhat more fragile and a trifle smaller than further north and at higher 
elevations. Trelease kept two interesting field books (M 137271) on his California trip 
of 1892; while mainly concerned with pollination they contain many references to the 
variability of Y. Whipplei. Under date of April 25, 1892, he wrote: ‘Variation in size and 
form of flowers as great as in any species known to me. . .” Under date of June 10, 1892: 
“As a rule... the plants become very much larger in the valleys, at mouth of canons, 
where they come down the water courses. . .” The last observation indicates the impor- 
tance of soil and perhaps moisture in relation to vigor. These field-books contain so many 
comments on comparative size of inflorescence, on caespitose or non-caespitose habit of 
growth, etc., that one becomes confused as to Trelease’s conclusions; it is doubtful, 
however, whether any collector’s field notes can be wholly consistent since opinions 
reached one day are contradicted the next. In his Further Studies of Yucca (1893) 
published after the trip recorded in these note books, Trelease attempted to distinguish 
one variety, but in his monograph of 1902 cast even this aside, stating that “. . . only one 
species of Hesperoyucca appears capable of characterization. . .” 

The plant-geography of the state of California is everywhere accepted as complex, 
with the ranges of many plants confined to localized areas; it may be that in some regions 
barriers are present which no species surmounts; the writer is not qualified to dispute their 
existence. But she has found that, elsewhere in the southwest, where the ranges of two or 
more species of Yucca come into proximity, unstable and bewildering strains are to be 
expected, often over a wide area. She is well aware that, in presenting the opinions which 
follow, she is laying herself open to the criticism of those who can speak with greater au- 
thority of the Californian plant. Yucca Whipplei, considering its importance, has been 
‘handled with gloves’ by Californian botanists. The views of a resident of Massachusetts 
are offered in an entirely humble spirit. 

Haines wrote: ‘The only point at which any of these races [this includes his five 
subspecies] are known to merge and exhibit intermediates lies in the Cajon Pass area 
where hybridization is apparently frequent between the solitary montane form [pre- 
sumably his Parishii] and the caespitose desert form [his caespitosa].” Unfortunately he 
does not state how the “apparently frequent” hybridization is demonstrated. Over a 
considerable area below and on the climb up the Pass it was apparent to the present writer 
that some plants produced but one rosette, others more; she — also unfortunately — 
failed to look for other intermediate characters. It seems to her unlikely that crossing 
between subspecies caespitosa and Parishii should be confined to the eastern end (Cajon 
Pass) of two ranges that according to Haines parallel each other for a great distance; 
it seems more to be expected that intermediates should extend along the entire length of 
the region where they are in proximity. Cajon Pass, where these races are “known” to 
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merge, is an accessible region; with intermediates in mind the possibly less accessible 
entire length of the San Bernardino and San Gabriel Mts. should be examined. 

Of subspecies zwtermedia Haines wrote: “‘The type of branching of this subspecies 
seems to be intermediate between that of subsp. typica and subsp. caespitosa.’”’ Since the 
branching habit is the same in his subspecies typica and Parishii, subspecies intermedia 
presumably would be intermediate (as the writer sees it) between either of these and 
subspecies caespitosa in respect to growth-habit. She agrees with Haines that branching 
“by means of axillary buds to form short lateral branchlets’’ (itermedia) appears inter- 
mediate between branching “‘on the surface of the ground” (caespitosa) and non-branching 
(typica and Parishii). Haines mentions two other attributes of subspecies intermedia 
which, to the writer, suggest the intermingling of a caespitose and solitary strain when he 
states (1) that that plant is “‘caespitose ... occasionally solitary [italics mine],’’ and (2) “that 
only one inflorescence arises from a group of rosettes in a single season;”’ for in caespitosa 
“several inflorescences may arise from a clump of rosettes in a single season,” in typica and 
Parishii but one. It may be that even in average length of foliage zmtermedia demonstrates 
an intermediate tendency; for Haines states that leaves average 26 in. (intermedia) as 
against 23 in. (caespitosa) and, in the solitary subspecies, 24 in. (¢ypica) to 29 in. (Parishii). 

Referring to Haines’ map it will be seen that the northern limits of his monocarpic 
subspecies ¢ypica and Parishii which, as stated, seem very similar except as to dimen- 
sional differences (differences which field work tends to render unimportant), in part 
certainly, closely approach the southern limits of his perennial subspecies caespitosa. 
It seems probable to the writer that, over the entire area between these northern and 
southern forms, and extending into the ranges of each, a race of unstable and intermediate 
plants should exist. What has been written in the last paragraph indicates that Haines’ 
intermedia may constitute such an intermediate population; she inclines to the belief 
that the range of that subspecies, as shown on Haines’ map, may mark, approximately, 
the southwestern end of this strain which thence would extend northeastward over the 
entire area where subspecies Parishiz (south) and caespitosa (north) adjoin and which 
would terminate to the east, again approximately, in the region of Cajon Pass. Haines’ 
Parishit was mainly distinguished from his typica by occasional greater proportions; 
hybrids are often extremely vigorous and Parishii occurs in a region to which, in part 
certainly, intermediate plants have been attributed. Trelease’s field-books report both 
the caespitose and solitary forms from about Arrowhead Springs; an unstable race might 
well be expected in that region since both subspecies caespitosa and typica are attributed 
by Haines to ranges not far removed. 

Haines’ perennial subspecies percursa is assigned a broken range, one which is 
widely separated from those of the other four subspecies; it is distinguished from sub- 
species caespitosa which branches ‘‘on the surface of the ground,” by the fact that it 
branches ‘“‘by means of rhizomes;”! he evidently used the term rhizome in a limited sense 
for he noted elsewhere that percursa branches “‘by means of underground [italics mine] 
rhizomes. ...’”’ The writer has never studied the yuccas growing in the range of Haines’ 
percursa and her knowledge of the living caespitosa is limited, while herbarium material 
from the ranges of both of these plants gives a minimum of information as to growth- 
habit. She is, therefore, unqualified to express an opinion in regard to the distinctions 
drawn by Haines for these two subspecies which, since nothing is said to the contrary, 
may be presumed to be universally stable as to growth-habit within their respective 

1B. D. Jackson’s Glossary of Botanical Terms defines a rhizome as “‘the rootstock or dorsiventral stem, of root- 


like appearance, prostrate on or underground, sending off rootlets, the apex progressively sending up stems or 
leaves.” 
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ranges; if Haines’ opinions are corroborated by future field work they should be impor- 
tant. However, both field and gardening experience suggest that the locale of a particu- 
lar plant, whether crowded between rocks or growing in an open soil, may have some 
bearing upon the length of offsets and the consequent density of a clump, perhaps even 
upon the position below the rosette at which offsets originate upon an axis. Haines wrote 
of locale that “Throughout the entire range Y. Whipple usually occurs in very porous, 
shallow soil or on rocky outcrops . . .” and it is, therefore, evident that opportunities for 
underground growth are, certainly at times, somewhat limited. Awaiting corroboration 
of Haines’ rhizomatose and caespitose subspecies these have been placed in synonymy of 
Y. Whipplet. 

Trelease’s field-books (see p. 38) show that he too was interested in the ranges of 
the caespitose and solitary growth forms of Y. Whippler, — there are numerous references 
to the presence or absence of one or the other in a particular region; he was also concerned 
with the type of branching found in the caespitose plant. Under date of April 16, 1892, 
he wrote: ‘Mr. Parish says that the caespitose clusters of crowns are not joined to a 
common caudex (though of common origin), hence, though each crown dies after flower- 
ing, the other crowns of the cluster are not thereby weakened,” the meaning is not en- 
tirely clear. Again: “The plants are typically caespitose at Newhall [Los Angeles Co.] 
and Caliente [Kern Co.] as I had observed in the Cajon Pass. This comes from the 
development of lateral crowns in the lower axils, and takes place even on small plants 
with leaves not over 8-10 in. high. Occasionally a plant flowers while having a single 
crown but this is exceptional for at blooming there are usually half a dozen crowns only 
one of which commonly blooms at a time and this one only dies as a result... .”” At 
Newhall, presumably in the range of subspecies Parishiz, one would expect, according to 
Haines, an unbranched crown; the presence of “lateral crowns in the lower axils” suggests 
to the writer the presence of intermediates about Newhall; such a growth-habit character- 
izes Haines’ intermedia. At Caliente Trelease recorded the same branching habit but 
in this region, according to Haines, one should find subspecies caespitosa and consequently 
branching on the surface of the ground. To Cajon Pass intermediates have been attrib- 
uted by more than one person. 

Again Trelease wrote on April 5, 1892: “Two weeks later and either Acton or 
Ravenna [Los Angeles Co.] would be a fine place for true Whipplez. I think the San 
Diego plant must be this. ... Observe that I have seen no stolons whatever for either 
form, though some plants have a strong subterranean stem... .’’ Presumably Acton 
and Ravenna are in the range of subspecies Parishii and the non-caespitose habit of 
that plant is reflected in Trelease’s comment. 

In Further Studies of Yucca . . . (1893) Trelease wrote: ‘The most typical form, as 
it occurs in the Cajon, Tehachapi [Kern Co.] and San Luis Obispo [San Luis Obispo Co.] 
regions, is almost caespitose, sometimes with eight or ten crowns clustered over a single 
root, owing to the formation of lateral branches near the base of the main stem, even 
while this is quite young. After blooming, a given crown dies, but the several heads of 
these caespitose plants may prolong the life of the plant through a series of years, until 
the last of them has flowered. .. .”’ The Tehachapi plant, following Haines, is presuma- 
bly subspecies caespitosa, the San Luis Obispo plant percursa, while at Cajon Pass one 
might expect any one of three forms of branching since this is the region of intermediates. 
Trelease apparently makes no distinction in growth habit between the plants of these 
three regions. 

In his monograph of 1902 Trelease merely stated in regard to growth habit: “Simple, 
or in the mountains, frequently caespitose;’’ it seems doubtful whether this differentiation 
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according to locale, or perhaps elevation, is entirely adequate. The present writer is 
unqualified to offer an opinion in regard to the apparently contradictory conclusions 
reached by Trelease and Haines. It may be added that Trelease’s use of the terms 
“typical,” “true Whipplei,”’ etc., are somewhat confusing. It would seem that he con- 
sidered the caespitose plant, probably as it grows about Cajon Pass as “typical; he 
probably did not use that word in the strict sense, since he named no type or type locality, 
but rather in the broad sense of most common. 

M. E. Jones cited no type localities for his varieties Parishit and caespitosa. On 
April 27, 1932, the writer talked with him at Pomona College regarding the regions where 
these could be studied. He stated that his caespitosa might be found on the southern 
slopes of Cajon Pass, where it intermingled with his Parishiz, that it was plentiful about 
Lucerne Valley, and that the type locality was Cactus Flat near Cushenbury Canyon; 
this lies not far northeast of Baldwin Lake, San Bernardino Co. He stated that in that 
region the inflorescences averaged short. There is one Jones collection from Cactus Flat, 
dated May 12, 1926 (PO 122326) (CA 150109) consisting of flowers and inflorescence 
branchlets; both sheets have suffered from insect attack; they are here designated, on the 
basis of Jones’ oral statement as to locality,as type of his variety caespitosa. Of the type 
locality of Jones’ caespitosa Haines notes: “. . . apparently based upon plants observed 
on the desert side of Cajon Pass.” He states of Jones’ Parishii: “1929; type collected 
above Cajon Pass near San Bernardino (?).”’ The type localities assigned by Haines to 
his other subspecies are: percursa, ‘“‘Type collected on Cachuma Mountain in the San 
Rafael Mountains of Santa Barbara County, California, A L. Haines (deposited in the 
Herbarium, University of California, Los Angeles);” intermedia, “Type collected at 


Malibu Lake, Santa Monica Mountains, [Los Angeles Co.]. . .”’ same herberium; typica 
is merely a new name for the original San Pasqual form. The writer has not seen Haines’ 
types. 


The literature cites few localities of collection for members of the section HESPERO- 
yucca. Merriam noted: ‘‘This is the characteristic yucca of the Coast Ranges of Califor- 
nia, whence it extends easterly along the west slope of the Sierra Nevada, where we 
found it flowering abundantly between Kernville and Walker Pass June 23... . It is 
common also in the Tehachapi Mountains, ranging as low as 1,060 meters (3,500 feet) 
in the upper part of the cafion leading from Tehachapi to Mohave, and on the hills at 
the head of Antelope Valley, near Gorman’s ranch (altitude about 1,159 meters or 3,850 
feet), whence it spreads over the Sierra Liebre range.”’ Coville noted: “This Yucca is 
characteristic of the coastward slope of the San Bernardino Mountains and southern 
Sierra Nevada. It was found in the wash of the Santa Ana, near San Bernardino; in 
Soledad Pass; along the South Fork of Kern River (No. 1035); at many points between 
Kernville and Tehachapi Valley; in Tehachapi Canon; and near Liebre Ranch house, 
Antelope Valley.” Jepson (Flora of California) mentions some of his own numbers which 
the writer has not seen but the localities, except for Jepson 589 from Cedar Creek, 
Sequoia Park, Tulare Co., are represented, or closely so, in other collections; Jepson does 
not cite counties. The ranges given by other botanists are very general ones. Except by 
Munz there has been no attempt to distinguish between the ranges of the solitary and 
caespitose forms. 

Some illustrations, provided a precise locality is mentioned, help in defining the 
ranges of these two growth forms. The solitary form is shown in Trelease’s Plates 11 
(1892) and 17 (1893); the first is captioned “near San Diego” but the original and better 
photograph (M 137239) is labelled “25 miles up San Diego River, April IDS (OM10 it: 
high;”’ the second was taken at Arrowhead Springs (M 137238; photo.). Garden and 
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Forest (8: 415, fig. 56, 1895) illustrates the same form, in the ‘‘neighborhood of Pasadena.” 
The caespitose form appears in Trelease’s Plates 12 (1892) near San Luis Obispo (M 
137238; photo.), 16 (1893) captioned ‘Summit. . .”” (M 137247; photo. labelled “Cajon 
Pass, 1892”) and 5 (1902), Cajon Pass (M 137258; photo. labelled “Summit of Cajon 
Pass’’). A photograph (M 137257) labelled ‘‘Kern River Valley. . . June, 1891,” shows 
open, few-branched inflorescences which are very similar in appearance to the writer’s 
photographs taken near Box S Ranch, San Bernardino Co.; this photograph may show 
the plant of Coville and Funston 1035 (W 35910) which was collected by the Death Valley 
Expedition, June 22, 1891, on the South Fork of Kern River. New Flora and Silva (8: 
fig. 17, 1935) shows this form, but only captioned “chaparral-covered slopes of Southern 
California.”” Jaeger’s Desert Wild Flowers (t. 20, 1940) may show the same form growing 
“«. . along the desert’s western edge;”’ the inflorescence looks denser than in other pictures 
of the caespitose plant. . 

Of herbarium collections examined up to 1941 only one (Munz 10001, Bouquet 
Canyon, Los Angeles Co.) bears the information “‘caespitose,”’ only one (Munz 10898, 
Coahuila Valley, Riverside Co.) ‘‘non-caespitose.”’ It has been possible because of 
personal information, to identify as the caespitose form one Jones and one Eastwood 
collection; and in 1941 Dr. Munz sent four collections of fruit taken from plants of this 
form. With these exceptions identification with the two growth forms can only be based 
on geographic distribution (if one accepts the ranges assigned by Jones and Haines). 
Both forms are included here in the citation of specimens of Y. Whipplei and in the 
botanical description. A discussion of the solitary form (as found at San Pasqual, the 
type locality, and elsewhere on the writer’s travels) and of the caespitose form (as it 
grows along the southern margins of the Mohave Desert, where Jones told*the writer 
that his variety caespitosa was to be found) follows; next a general review of the material 
of the loan collections. 

The type locality of Y. Whipplei — San Pasqual, San Diego Co. — was visited April 
25, 1932, when, thanks to good advices, plants were in perfect condition, some in bud, 
others in full flower, others with well-advanced fruit. McKelvey 2704A includes most 
aspects of the plant. The elevation was about 300 m., the soil a red clay with abundant 
moisture. Specimens were not very numerous, grew in a thick chaparral and seemed to 
prefer hill-sides and ravines to open valleys; cultivation of the land may have played a 
part in this apparent preference. All seen formed solitary rosettes and died after fruiting. 
Where plants were hidden under shubbery the foliage was less stiff and drooped more than 
where exposed to full sun and less crowded conditions, — the leaves of Y. graminifolia 
Wood may have been explainable on a similar basis. Some leaves attained a length of 
0.6 m. but most were slightly shorter; they were easily detached from the rosette; the 
blade was finely striate, tapered from union with base to apex, not greatly thickened at 
any point, rather flat on both surfaces except near the base where plano-convex to plano- 
keeled; a fine median rib was common on the upper surface and ‘‘watered-silk” markings 
also. Inflorescences were about 3.6 m. long overall, with scape and flowering portion for 
the most part nearly equal; the inflorescence proper was nearly cylindrical except for 
tapered base and apex, densely crowded with white or cream-colored, sometimes purplish 
tinged flowers. The corolla was 4.5—-6.5 cm. in length, the segments varying considerably 
in form but much the same length in both ranks, the petals sometimes a little broader 
than the sepals; the pistil was 1-1.3 cm. in length; the ovary pronouncedly 3-lobed, stout- 
obovoid with prominent shoulders, style nearly cylindrical and, including stigmas, scarce- 
ly 1.6 mm. in length; the stamens exceeded the pistil in length and, in the open flower, 
spread broadly from the base. Old fruit was still in good condition although nearly black 
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and ripe seed was plentiful; capsules were small, 2-2.5 cm. in length, symmetrical, 
little constricted unless by earlier anther pressure, with smooth or finely verrucose 
epidermis; they were very similar in all respects (form, size, color, etc.) to those collected 
about Pine Valley, San Diego Co.; they were smaller and more fragile than those noted at 
higher elevations in the San Jacinto Mts. The ‘‘winged”’ placenta and fringed false septa 
(see p. 22) were present in all, even in much weathered specimens; the valves gave no 
indication of spreading from the base after dehiscence but were universally, and appar- 
ently permanently, erect-ascending. The curved pedicels were usually long and slender, 
often 5 cm. near the base of the inflorescence and near the base of the branchlets; com- 
bined with the old floral base they suggested miniature meerschaum pipes. 

In 1932 plants of similar growth habit were studied in a number of other regions in 
California. First on the hills west of El Centro, San Diego Co., when en route from 
Arizona to the coast. Here the flowers, and those of VY. schidigera |Y. mohavensis], had 
passed their best in late April. Just east of Pine Valley, at 1200 m. elevation, inflores- 
cences were in good condition and about 3.6 m. long. Further west, at some 600 m. 
elevation, hills around Alpine were covered with many specimens; one noted great 
variation in form of inflorescence and this seemed to be mainly dependent upon the 
direction of the branchlets which spread more broadly at the late than at the early 
stages. Two routes were followed between San Diego and San Pasqual and Y. Whipplei 
was in evidence most of the day, always preferring mountain slopes to valleys, — in 
certain regions cultivation of the land may account for this apparent preference. No 
plant of caespitose habit was seen in San Diego County. In San Bernardino Co. a trip 
was made from San Bernardino to Banning, Cabazon and, after crossing Whitewater 
River, northeast into Morongo and Yucca Valleys. In the short pass or canyon leading 
into Morongo Valley Y. Whipplei was occasional as well as on the sandy, granite flats 
beyond the pass, but in both regions was rather “‘poor;” it was not seen east of the 
western end of the valley, Y. brevifolia and Y. schidigera taking its place.? About five 
miles west of San Bernardino it became plentiful in the valley. Most plants formed soli- 
tary rosettes but an occasional caespitose plant was seen about eight miles west of San 
Bernardino and both forms were present in Cajon Pass. 

The winter of 1935-1936 was spent at La Quinta, Riverside Co., and the Palms to 
Pines Highway (entered northwest of Indian Wells, in Coachella Valley) was traveled 
many times; this road climbs rapidly from about sea-level to 1200-1525 m. near its 
southern end, passes between the Santa Rosa Mts. (south) and the San Jacinto Mts. 
(north) and, following the western side of the last, descends at length into Hemet Valley 
whence there are numerous exits northward and eastward into Coachella Valley; on this 
descent and through these outlet passes plants produced smaller and less handsome 
inflorescences than those at the higher elevations; all were the solitary form. On the 
climb up the highway Y. Whipplei began at about 900 m. (as did Nolina Parryt); with 
altitude vigor increased and at about 1980 m., near Mt. Santa Rosa Spring, grew many 
very large and handsome specimens, their inflorescences 4.5 m. or slightly more in length; 
plants did not form conspicuous stands but were scattered through the chaparral. 
Through the winter months the old fruit was handsome, even showy; it seems to persist 
indefinitely since the writer scarcely remembers an erect flower-stalk without capsules. 


1 Trelease’s field-book (see p.38) under date of April 23, 1892, notes of VY. Whipplez: “Observe normal con- 
striction of ovary at about middle and corresponding outline of capsule regardless of punctures.” 


2 The Joshua Tree National Monument on the north enters San Bernardino Co. in this general region although 
most of it lies south in Riverside County. The writer has traveled considerably in the Monument but has never 
seen Y. Whipplei growing there although it may do so; it might well extend from the Morongo Valley region into 
the included Little San Bernardino Mts. 
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At this season the structure of the inflorescence is easily studied; the branchlets have 
spread or even drooped by this time, often conspicuously, and the general contour has 
become ovoid as against cylindrical.1 In March, first at the lower altitudes, flower- 
stalks began and were suggestive of asparagus on a colossal scale; they elongated rapidly 
but reached a considerable height before the innumerable bracts which often seem to 
twist about the stalk began to unfold; the inflorescence did not reach its full height 
until the buds on the topmost branchlets had expanded. The writer’s photographs (180— 
6 through 12; 181-1,2,3; pls. I, II, WI, IV) (McKelvey 5097) show one inflorescence when 
in bud and again with open flowers; the bud was photographed on March 16, 1936, the 
expanding flowers three days later so the rapidity of growth is evident; the plant grew at 
1350 m. elevation and on March 19 was approximately 3.6 m. in height, with considerable 
growth still to attain; the density of the flowering portion and the erect-ascending po- 
sition of the branchlets, which produce at that stage a nearly cylindrical form, are also 
apparent; the stalk was of large diameter below and tapered upward. An excellent 
photograph of an old inflorescence densely covered with fruit is McKelvey 171-12; pl. V; 
the man in the picture was 6 ft. tall; this was taken at 1110 m. altitude, November 27, 
1935; a late frost in April, 1936, injured a considerable number of inflorescences at the 
higher elevations, producing a curiously stunted appearance? which is shown in the 
McKelvey photographs 181-8,9. In the spring of 1936, about Arrowhead Springs, 
San Bernardino Co., there was considerable bloom but inflorescences did not attain the 
dimensions of those at high elevations in the San Jacinto Mts.; they came closer to what 
was found at lower altitudes in the passes leading out from Hemet Valley, or in the region 
between Whitewater River and the eastern end of Morongo Valley (pl. EX) in 1932. 
No plants of caespitose habit were seen about Arrowhead Springs but Trealease’s field- 
books note that they occur thereabouts.’ 

The caespitose form of Y. Whipplei was first seen by the writer about eight miles 
west of San Bernardino, where it was occasional among plants of solitary growth habit. 
It was noted again on the climb up Cajon Pass and near the summit where, in 1932, 
the Joshua-tree was fruiting heavily. In Lucerne Valley, southeast of Victorville, and 
about Box S Ranch plants were not extremely plentiful but all seen formed clustered 
rosettes and apparently preferred rocky hillsides to flats; they were just coming into 
flower. The leaves were narrow and rather long (0.6 m. or even more), often considerably 
thickened and triquetrous for the greater part of their length, often falcate. The photo- 
graph 123-12, pl. XII, (associated with McKelvey 2725) shows a characteristic plant of 

} What appears to be an extreme example of spreading lower branchlets is shown in one of the figures (p. 319) 
in the article Candle of God (See Footnote 2, p. 47). The caption reads: ‘This plant is by far the most beautiful 
yucca the writers have ever seen. Apparently the stalk was damaged or affected in some way so that the branchlets 
grew horizontally outward two to three feet instead of the usual eight to twelve inches, making a veritable tree. 
The trouble, however, seems to have become quite suddenly repaired, for the upper part of the yucca grew as all 
yuccas are supposed to grow.” To judge by the picture it would seem to the writer that the distinction between this 
inflorescence and others which demonstrate similar spreading lies in the unusual length of the basal branchlets. 
She can well believe in the beauty of the specimen. On the same page a fruiting stalk is shown, — the spreading, 
reflexed-spreading or even somewhat pendulous position assumed by the branchlets during the later stages of the 


life of the inflorescence is again well demonstrated. This is also shown in the figure on the opposite page, captioned 
“The beautiful yucca blossoms photographed at their most luxuriant stage.” 


? A photograph post-card (M 148372) labelled “Flower stalk forming”’ shows what is presumably frost injury, 
certainly the inflorescence is not developing normally. 


’ Although Trelease (1893) reported the solitary form of our species, which he then on account of the foliage 
designated as var. graminifolia (Wood), at Arrowhead Springs, ‘“‘where the type of Whipplei [he refers to the caespi- 
tose form] does not occur,” yet his field-book of 1892 (M 137271) under date of April 22, states: “there the plant is 
rarely caespitose ...’’ and again, June 6, “The plant here is sometimes caespitose. .. It is smaller than the San 
Fernando Whipple: and larger than that at Caliente.”” Arrowhead Springs lies not far south of the Mohave Desert; 
it is situated therefore in a region approached on the north by the caespitose form, on the south by the solitary form. 
The writer would expect both forms, and intermediates also, in this general region. 
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the region; it had evidently fruited the year before and had now sent up several inflores- 
cences about 4 m. tall,— or more than twice the length attributed by Jones to his 
variety caespitosa (“‘.. . rarely 6 feet long’’);! the flowering portion in most instances was 
slightly shorter than the scape and one was impressed by its ‘‘open”’ appearance, to the 
apex, even before all flowers had expanded; the branchlets were few, spreading or 
spreading-ascending, fragile and “‘twiggy;’’ flowers (by comparison with most specimens 
of the solitary form) were not extremely numerous and they were small, — but variation 
in size of flower is to be expected throughout HEspERoyucca. Later study showed that 
in none of the three collections made (McKelvey 2725, 2726, 2727) did the stamens exceed 
the pistil in length; in 2725 and 2726 it reached to the base of the style, in 2727 only to 
the stigmas; the style was slightly more elongated and upward-tapered and the ovary 
had more sloping shoulders than had been noted in the solitary form. Capsules were 
still plentiful on some plants and were very small, extremely light weight, with thin wall 
and a clear tan-colored epidermis which was often cracked and flaky; the valves spread 
widely from the base. Later study showed that (although the capsules still appeared to 
be in good condition) no placental “‘wings”’ (see p. 22) remained, the false septum was 
fragmentary and without traces of fringe. Uncertain of the age of these capsules—the 
only ones available which could be definitely associated with the caespitose form and 
uncertain as to whether desert conditions were responsible? for what appeared to be 
major departures from the capsules of the solitary form of Y. Whipple: — the writer 
besought more material and Dr. Munz in the autumn of 1941 kindly obtained four 
specimens of fruit, one from Devore in Cajon Canyon, one from San Antonio Wash near 
Claremont, two from Cushenbury Canyon; these appear to disprove the existence of 
structural and other differences. Despite this regrettable fact the writer suggests that 
students of this desert form bear in mind the characters which have been noted above, 
— the open, few-branched, fragile inflorescence, the short length of the stamens, the form 
of ovary and style, and, in the capsules, their light weight, fragility, permanence of color, 
size, and the eventual wide-spreading angle of the valves; it is not impossible that a 
structural difference in the capsules may be found; for, assuming that desert conditions 
increase rather than diminish fragility, which does not seem to be the case in some 
instances certainly (see Footnote 2, below), it appears hardly possible that all traces of pla- 
cental “‘wings” and of septal fringe should have been lost in every example of an apparent- 
ly well-preserved collection (McKelvey 2727). The writer prophesies that, with time, 
one or more floral characters will be found to distinguish two races which even now 
appear to be geographically separated as far as habit of growth, of itself an important 
character, is concerned. There is a marked similarity between the plant shown in the 
photograph taken along the South Fork of Kern River (see p. 42) and the one shown in 
the writer’s photograph 123-12; in both the inflorescences are few-branched, by compari- 
son with the solitary form few-flowered, “‘open’’ from the early stages. Trelease’s t. 16 
(1893) shows too a very similar plant. 

The writer did not see the caespitose form of Y. Whipplei about Barstow, or between 
Barstow and Needles. There is a figure, however, which shows what would appear to be 
the solitary form from ‘‘Near the little town of Daggett, in the Mojave Desert of Califor- 
nia...’ (Amer. Forests, 46: 545, 1940); Daggett lies not far southeast of Barstow and 

1 Munz’s dimensions for var. caespitosa are ‘“1.5-2 m. tall.” Haines’ subspecies averaged small inflorescences, 
“4-13 feet, average 7.5 feet.” There are undoubtedly regions where strains run short, one such Cactus Flat accord- 


ing to Jones’ oral statement to the writer. And Ivan M. Johnston tells her of such a one in the chaparral on the 
north base of the San Gabriel Mountains, south of Palmdale, Los Angeles County. 


2 Yucca elata, definitely associated with desert conditions, produces a clear tan-colored fruit which persists 
indefinitely, whereas fruit of Y. rupicola, from moister and more fertile regions, soon disintegrates and soon turns 
black. The inference here would be that arid conditions tend to increase rather than diminish durability. 
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the presence of this form in particular seems questionable. Nor was Y. Whipple seen 
between Barstow and Baker or beyond, on the road to Las Vegas, Nevada; which tends 
to indicate that the margins rather than the interior of the Mohave Desert represent its 
habitat. 

In the herbarium collections examined breadth of leaf-blade at union with the base 
varies from 2-3.2 cm. (broad forms) to 1.3-2 cm. (narrow) and length of blade from 
25 cm. (short forms) to 75 cm. (long). The broadest leaves noted are Mearns 2828 
(San Diego Co.), Jones, Brewer 119, Pringle (Los Angeles Co.), Dunn (Santa Barbara 
Co.), Brewer 454 (San Luis Obispo Co.) and Elmer 3215 (Monterey Co.); but these were 
all much the same in length and form. Leaves of other collections range from narrow 
to intermediate (ca. 2 cm.). With the exception of Vasey 636 (San Bernardino Co.) 
in which the blade was narrowed above its union with the base before broadening to the 
middle, all blades taper from union with the base to the apex. Jones characterized the 
leaf of var. Parishii as “widest in the middle,” but Munz omits this differentiation; 
such a form evidently occurs occasionally but seems to be rare. The form of blade varies 
little, most being plano-rounded to plano-keeled (triquetrous) for a variable distance 
above the base and thence to the apex concavo-rounded to concavo-keeled; occasionally 
they are plano-keeled for their entire length. Jones attributed triquetrous, long-linear 
leaves to var. caespitosa (in distinction to the flat ones of var. Parishii) but it seems 
questionable whether any one form of blade is confined, in California, to plants of either 
growth habit. Yucca Newberryi, of Arizona, produces for the most part extremely narrow, 
triquetrous to even somewhat 4-sided leaves, but it is doubtful whether this form is 
universally maintained. The curious, patterned ridges marking many blades, especially 
broad ones, are presumably due to pressure of adjacent leaves when all are appressed in 
the bud; such markings are common on Agave foliage and, unless their presence signifies 
a dense or more open bud, seem to bear no significance. A slender, raised median-rib is 
not unusual on one or other or on both surfaces and may extend from base to apex; it 
often produces a triquetrous or 4-sided effect even on a plano-rounded blade. Breadth 
seems to bear little relation to a triquetrous form, or to rigidity; nor is a falcate form 
confined to short or long leaves. ‘‘Watered-silk” markings are noticeable on leaves of 
Parrish 3677 (UC 4096), Brewer (M 135739) (W 319718) and “Y. nitida” from Kew 
(M 137229); Trelease (see Footnote 1, p. 32) explained their causation. Many leaves are 
glaucous but not all. The curious yellow ones occasionally found, and which except for 
color are adequate, have dried upon the plant; they simplified the task of the collector. 
The spine varies from 0.7-2.5 cm. in length and is commonly long, sharp to acicular, 
strong, a dark claret color. 

Flowers of the loan collections range from 2.54 cm. in length (small) to 5-6.5 cm. 
(large) and shrinkage must have been considerable; breadth and form of segments, as 
has been noted by many persons, varies greatly, — some broad, others narrow, some 
rounded at the apex, others acute or acuminate. In most instances pistil and stamens 
appear small in proportion to corolla; their form makes possible instant recognition of the 
section. The stipitate base of the flowers averages short, only about 0./7-1.3 cm.; since 
in the fruit the old floral base is often double this length it is probable that at some stage 
of development it elongates considerably; it soon becomes ligneous. Capsules are rather 
rare in collections, not more than a dozen examples noted; they are for the most part 
small, about 2.5-3.2 cm. in length, oblong-cylindric to slightly obovoid, the valves 
tipped with short mucros formed from the old style; the epidermis though occasionally 
smooth is more often finely verrucose. The “wings” or plates of tissue emanating from 
the placenta are present and also the fringed false septa (see p. 22). 

Of herbarium collections those of Brewer (his 119, 120, 121, Los Angeles Co.; 454, 
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San Luis Obispo Co.) assembled for the California State Survey are outstanding. Engel- 
mann acknowledged his indebtedness to Brewer’s material and Watson’s knowledge of 
the species was doubtless based upon it also. In 1880 Watson described VY. Whipplei as 
“stoloniferous” and referred to the pedicels as ‘‘conspicuously jointed at or above the 
middle . . .” and it seems likely that Baker’s reference to this “jointed” pedicel may have 
had its origin here (see Pt. I., p. 9). 

The specific name Whipplet was chosen by Torrey as a tribute to Lieutenant A. W. 
Whipple who was in charge of the explorations for a railroad route near the 35th parallel, 
—the data assembled on this expedition commonly referred to as the Whipple (or Pacific 
Railroad) Report! 

Of common names, H. E. McMinn (Ill. Man. Calif. Shrubs, 54, 1939) cites the 
greatest number: Chaparral Yucca, Spanish Bayonet, Quixote Plant, Our Lord’s Candle; 
A. Grove (Gard. Chron. 88: 195, figs. 68, 69, 1930) cites Our Lady’s Candles. The origin 
of Quixote Plant, only common name tentioned by Jepson, has not been explained in the 
literature; it may of course be used in the same sense in which Don Quixote’s Lance is 
applied to Y. Treculeana in Texas (see Pt. I., p. 79); but the writer suspects that it may 
represent a misinterpretation of the word coyote, for the name of Cervantes’ hero is, in 
Spanish, very similar in pronunciation. For Orcutt (West Amer. Scientist, 6: 134, 1889), 
writing of the Flora of the Alamo, Lower California, stated: “The wild date (Yucca 
baccata) and the coyote plant (Y. Whipplei) . . . are very abundant;” and an editorial 
[Orcutt] note to W. F. Parish (West Amer. Scientist, 7: 195, 1891) tells us that Y. 
Whip plet is “better known among the native Californians as the ciote plant (pronounced 
ke-o-ty), and is also known as the mountain yucca.” These two references antidate any 
found to the name Quixote Plant; moreover, it seems a more plausible common name, for 
such usually have a very simple origin; it is possible of course that Spanish settlers may 
have introduced the name of their popular hero.? 

W. F. Parish (Lc., 7: 195, 1891; ex Vick’s Mag. 14) described in detail the uses to 
which Y. Whipplei is applied: ‘‘In the early summer one may see the Indians of our San 
Bernardino valley with bundles of some green vegetable substance which has been formed 
into balls of two to four inches in diameter. This substance they eat green, by chewing 
and extracting the sweet juice and ejecting the white fibrous ‘cud’ left after the operation, 
or, to heighten the relish, they roast it over the coals, sometimes merely warming it 
through. They will tell you that it is mesqual (mez-kal). A botanist would tell you that 
it is Yucca Whipplei. ... Still earlier in the season you may see little bands of Indians 
on foot, and mounted on their wretched mustangs, bound for the hills.... They 
will bring back with them many fibrous, spherical, sticky and dirty looking masses about 
as large as a cocoanut, fiber and all. If you have courage enough to taste it you will 
find it quite sweet and the Indian will tell you it is mesqual, and muy dulce. When the 
mesqual is suitable for cooking they gather great quantities of it, at some convenient 
spot near their camp. They then make a slight depression in the soil, in which a fire is 
built and maintained for some time, until the ground, and a quantity of stones also, which 
have been thrown in, become quite hot. When this primitive oven is at the right temper- 
ature the mesqual, stripped of its leaves, is thrown in, the embers having been first raked 

1 om Jaeger’s Desert Wild Flowers (1940) notes: “Yucca Whipplei (the Haitian name; Lt A. W. Whip- 
levels): 


* An article entitled Candle of God (Nat. Hist. 54: pp. 316-321, 16 figs., 1945) and written by Catherine and 
Dick Freeman is worthy of notice for the illustrations are good and the text interesting. The authors cite what may 
be the best explanation of the name Quixote: ‘The Navahos, according to research by Charles Francis Saunders, 
called the plant yabi-tsa-si, which literally means ‘yucca of the gods.’ The Spanish Californians had two names for 
it, guiote, probably from the Aztec name quiotl for the flowering shoot of the maguey plant, and ‘Candelaba de Dios’ 
or Candle of God, a most poetic and delightful name.” See Footnote 1, p. 44. 
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to one side. When a thick layer of mesqual has been placed in the oven, the hot stones, 
embers, ashes, soil and green grass are thrown over the whole pile.and a fire kept burning 
on top of it; this is kept going till the chief cook deems the mesqual to be thoroughly 
cooked when the pile is pulled to pieces and the contents allowed to cool. In taste it has a 
faint resemblance to a baked sweet apple, and is about of the same consistency. The 
whole mass is a mixture of this sweet soft pulp and coarse, white fibers, much like a 
manilla rope yarn. Care must be taken not to eat too much of it, for it has a medicinal 
effect similar to castor oil, though the Indians do not seem to mind this at all [see Pt. I. 
p. 44]. I am told that the Indians on the desert north of us knead up the fresh-baked 
mesqual into cakes, and these are dried in the sun for future use. The Agave deserti is 
also called mesqual, and is cooked the same way, and I have good reason to believe 
several other sorts of agave. In fact I believe that Yucca Whipplei is the only yucca that 
+s used in this manner. Mesqual seems to be the general name for all plants that are 
prepared as I have stated, hence Whipple’s yucca also becomes mesqual, because eatable 
in this manner... As the plant approaches maturity, and prepares to bloom, the base 
broadens and thickens till it has quite a bulbous appearance; when in this condition it is 
considered eatable by the Indians... .” One herbarium specimen, E. W. Voegelin 56 
(UC 495431) from Waldon, Kern Co., states: “Stalks knocked off before blossoming, 
roasted underground, peeled and eaten, Kern River Indian name, ku’gatt.” 

C. E. Dodge’s Useful Fiber Plants of the World (Rep. 9, U. S. Dept. Agric. Fiber 
Investigations, 334, 1897) states of Y. Whipplet: ««_. samples of fiber and cordage.. . 
have been received, collected by Dr. E. Palmer, who states that the leaves yield a very 
soft white fiber, which is capable of being made into very nice thread. Indians use this 
fiber to form a padding for their horse blankets, the outer part of which, being made of 
the fiber from the Yucca baccata, is very rough. A wooden needle is threaded with twine 
made from the same fiber, and the lining is firmly quilted to the saddle blanket, forming 
a soft covering, without which it would injure the animal’s back.” 

British and European growers have published information regarding the length of 
time plants of Y. Whipplei have been in cultivation before flowering but they have failed 
to state the age of the plant when received, — probably none were grown from seed or 
that fact would have been mentioned. T. Smith (Gard. Chron. ser. 3, 13: 749, 1893) 
tells of a six year old specimen flowering in Timaru, New Zealand. And an unsigned article 
(1. c. 51: 106, fig. 47, t., 1912) includes fine pictures taken in 1910 of a plant flowering at 
Aldwick Manor, Sussex, England, which had been received “six or eight years ago” 
from the Royal Horticultural Society; there were no suckers and the grower feared the 
plant was about to die. Records from Great Britain indicate that, very occasionally, 
capsules were produced but only one statement as to the fertility of the seed has been 
found. H. A. Tipping (Garden, 85: 455, 2 figs., 1921), who described the development of 
one inflorescence (starting like “‘an asparagus head’’) in great detail, records two capsules; 
he stated that if these matured it would be the first time in Great Britain; the plant grew 
in the garden of William Christy, Watergate, Sussex; we hear of this plant again when 
Bowles (Jour. Royal Hort. Soc. 47: 105, fig. 23, 1922) wrote that pollination (which he 
attributed to the action of beetles or, quoting Trelease, to self-pollination) had doubtless 


occurred on this plant in 1921, — “only two pods being formed but both containing seeds 
that have since germinated. . . .” It seems probable that these plants were all the solitary 
form. 


It is evident that any grower setting out a young plant, either perennial or mono- 
carpic, must be prepared for many years of patience. Provided always that offsets can 
be satisfactorily removed from the caespitose plant (they may resent severance from the 
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parent) it seems certain that the caespitose plant offers most to the gardener. Mr. C. B. 
Wolf of the Rancho Santa Ana Botanical Garden, Orange Co., California, wrote (Occas. 
Papers, ser. 1, 1: 33, 1935): “It has been asserted that some strains of this species regu- 
larly produce offshoots that continue to grow after the main plant has bloomed and 
died. Confirmation of this would be of great horticultural value.”” In this same article 
Mr. Wolf gives the most accurate information yet found regarding the length of time 
required for a plant to reach maturity: “No accurate data seems to be available regard- 
ing the length of time required for this species to flower when grown from seed. The 
following data are from a collection by E. R. Johnson (Prop. No. 15) from Claymine 
Cafion, Santa Ana Mts., Jan. 16, 1927: the seeds were planted in the nursery on March 
1, 1928; 77 of these plants were reported as alive on Oct. 1. 1933; bloom spikes appeared 
on seven plants in the spring of 1934, of which four set fertile seeds, indicating that the 
Yucca Moth had found these plants which were at least a mile from any wild plants. 
From the above data it would seem that a minimum of seven years is required for this 
species to bloom when grown from seed and that even then less than ten per cent flowered. 
It is of further interest to note that in all of the above plants that flowered, the plants 
died without leaving side shoots.” 


YUCCA NEWBERRYI 


i 


Yucca Newberryi,! sp. nov. 


Yucca Whipplei sensu Torrey in Botany, Ives Report (pt. 4, 1861), 29 (1860).— McKelvey in Jour. 
Arnold Arb. 15: 350, 4 plates (1934). 


Plants forming solitary rosettes, dying in entirety after fruiting. Head of leaves 
crowded, symmetrical. Base of mature leaf slightly longer than broad, much thickened 
in center near union with blade. Blade of mature leaf 56 cm. or slightly more in length, 
tapered from union with base, where about 2 cm. in breadth, to apex, usually thickened, 
rigid and triquetrous for its entire length, often with a slender, raised median rib on inner 
surface, very pale sage-green, glaucous, near tip maroon, spine orange or straw-color, 
acicular, strong, flexible, about 0.7 cm. in length, margins extremely sharp, finely denti- 
culate. Inflorescence about 2.8 m. in length overall, the stout, pronouncedly tapered 
scape about half the length of the flowering portion; inflorescence proper at fruiting stage 
ovoid; branchlets many, fragile, “twiggy;” flowers (Clover 6111) ca. 3.5 cm. in length, 
pistil ca. 1.5 cm., with obovoid ovary, filaments shorter or longer than pistil; fruit 
(McKelvey 4087) plentiful on a single inflorescence, small, about 3.2-4 cm. in length, with 
thin, fragile wall and smooth, pale tan epidermis, with weak or possibly rudimentary 
placental “wings” (see p. 22) and imperfect or broken, rather than fringed, false septa, 
valves after dehiscence spreading-ascending or spreading; in respect to form, fragility, 
size and manner of dehiscence very similar to that of the Mohave Desert caespitose form 
of Y. Whipple. 

Range. Along the Colorado River from near the western end of the Grand Canyon 
to the shores of Lake Mead; only known from the southern, or Arizona, side of the river. 

For range map see p. 26. 


Arizona. Mohave Co.: Tufts on rocks, mouth of Diamond River, April 3, 1858, Dr. Newberry, 
(W 46534) (M 135737).— Plant forming solitary rosettes and dying after fruiting, west side of wall along 
Diamond Creek, close to the Colorado River, alt. about 450 m., among granite rocks, May 5, 1932 
McKelvey 2739 (AA).— Below rim of south wall of Colorado River, at New Water Point, April 29, 1934, 


1 Planta rosulam unicam tantum efformans, fructu proferto emoriens; ca. 58 cm. longa basi 2 cm. lata deinde 
sursum gradatim attenuata crassiuscula et non rariter triquetra; inflorescentia 2.8-3.1 m. longa, parte florifera quam 
scapo longiore ovoidea, ramulis ramulosis fragilibus numerosis donata; floribus ca. 3.5 cm. longis; capsulis parvis 
3.24 cm. longis, fragilibus, disseptis secundariis fractis ut videtur imperfectis, valvis maturitate laxe adscendentibus. 
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McKelvey 4087 (AA; type; photos. 144~-1,2,3,4).— Found from Separation Rapids to Emery Falls, July 
22-29, 1939, E. U. Clover 4263 (Univ. Mich.) (AA).— Growing on granite for an extent of several miles on 
Lake Mead beginning near Emery Falls and extending up Lake Mead, September, 1940, E. U. Clover 
5278 (Univ. Mich.) (AA).— Flower stalk 2.8 m. tall; diameter 0.6 m., above base 10.2 cm.; buds pale rose 
pink, flower creamy, pleasingly fragrant, Grand Wash, Lake Mead, April 21, 1941, #. U. Clover 6111 


(Univ. Mich.) (AA). 


On the expedition in charge of Lieutenant Joseph C. Ives which explored the naviga- 
bility of the Colorado River a Yucca was collected April 3, 1858, at Diamond Creek, 
Arizona, by Professor Newberry. Of this plant John Torrey wrote in the Botany of the 
Ives’ Report: “Yucca Whipplei, Torr. ... Mouth of Diamond River; April 3; growing 
in tufts, on rocks. Only the leaves were obtained. These so strongly resemble those of 
Yucca, found at Cajon Pass, by Dr. Bigelow, in Whipple’s Expedition, and by Mr. 
Schott, near San Pasqual, that I think they must belong to the same species.” 

Trelease in 1902 expressed doubt as to the correctness of this record because “‘the 
locality is so far from the known range... .” The present writer made two trips to 
verify or disprove the record, one on May 5, 1932, to Diamond Creek, another on April 
29, 1934, to New Water Point further west, and the plant was found on both occasions, 
— only leaves in 1932, leaves and fruit in 1934. Her findings have been described and 
illustrated in the Journal of the Arnold Arboretum of 1934. In both instances the plant 
grew below the rim of the gorge and was never seen on the mesas above. 

The same plant has since been reported and also collected from other Arizona locali- 
ties. Laudermilk and Munz, writing of the diet of the ground sloth (Carnegie Instit. 
Wash. Publ. 487: 280, 1938) cite Y. Whipplei in the “List of Plants observed on trail 
from Colorado River to Muav Caves, Arizona, June 17, 1937;”’ they state that “Rampart 


and Muav Caves... are located in the newly developed Boulder Dam Recreational 
Area. ... The caves are situated about 100 miles above the dam on the south side of the 
Colorado River. ... The elevation of Rampart Cave is approximately 700 feet above 
the river. . .” 


And in 1940 Miss E. U. Clover collected it at Separation Rapids and Emery Falls 
(Clover 4263) and from near Emery Falls and extending for several miles up Lake Mead 
(Clover 5278); these place the species in much the same general region as New Water 
Point but west of the Lower Granite Gorge and nearer California. Miss Clover wrote 
(in litt. January 18, 1941): “Both 4263 and 5278 were found in Arizona. . . 5278. . . is 
very near the Nevada line but on the Arizona side of the lake. I did not see any plants 
on the other wall, although I looked for them. I have never found it growing to the top 
of the canyon walls or on the desert above. ... Plants are occasional in this limited 
area near the top of steep talus and on rocky ledges. Sometimes they grow in the cracks 
of the wall and are impossible to remove without cutting the roots. At the present time 
they are about fifty to three hundred feet above the water. The lake is five hundred 
feet deep, so that shows how far they are from the floor of the canyon. I feel sure that 
none of them have been submerged as the water rose filling the lake.... VY. Whipplez 
is very spectacular in this surrounding, as the blue color and bristling habit make it 
conspicuous against the bare wall.... Y. Whipplez is never caespitose here so far as I 
have observed.” In 1941 Miss Clover wrote (June 27): “I had the pleasure of seeing 
Yucca Whipplei in flower along Lake Mead during April of this year.” Later flowers 
were forwarded (her 6/11) with the comment (in litt. April 26, 1942): ‘The plant was 
simply breath-taking. I think it was the most spectacular Yucca I have ever seen. . . .” 
Miss Clover is the first botanist, so far as known, to have seen and obtained a photograph 
of the plant in bloom. In December, 1941, under the caption ‘Another member of the 
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Yucca family, found at Grand Canyon,” Arizona Highways (17, no. 12:25) published a 
photograph of a member of this section, showing plants in full flower; given the correct 
locality, this would have been the first published illustration of our species in bloom. 
But, as so often happens, inquiry as to precise locality brought from the photographer, 
Mr. Josef Muench, the disappointing information (in litt. January 17, 1942) that “The 
plant labelled ‘Another member, etc.’ was not actually taken at Grand Canyon, but 
that variety is found in the vicinity.” 

The most eastern record of the occurrence of this plant is still Diamond Creek, in 
northwestern Mohave Co., Arizona. The Newberry collection of April 3, 1858, appears 
on two sheets; one (W 46534) has two leaves, the other (M 135737) one. These, the 
writer’s own material (McKelvey 2739, Diamond Creek; 4087, New Water Point) and 
Clover 4263, 5278, 6111, comprise all the known Arizona material. There are four sheets 
of E. A. Mearns 2828 (2 at Stanford University, 3 at Washington) which are labelled 
“VYuma;’’ on one Trelease wrote “‘Probably Jacumba Calif.”” The writer has never seen 
any plant of this section about Yuma, Arizona, but has merely passed through that 
region. Mearns stated in his Mammals of the Mexican Boundary (Bull. 56, U. S. Nat. 
Mus. 127, 1907) under Flora of lower Colorado River: ‘No species of cactus, Yucca, Agave, 
Nolina, or Dasylirion was seen on the flat country between Yuma and the Gulf nor on 
the bordering deserts... .”’ Later, under Station No. 86 (p. 133) he wrote of the Flora 
of Wagon Pass in San Diego Co., California: “To the west is the beautiful Jacumba 
Valley . . .” and following this is a list of trees, shrubs and coarse plants [among which is 
named Y. Whipplei] seen between Station 86 and Jacumba Hot Springs (Station 87). 
It seems probable, therefore, that Mearns 2828 from “Yuma” was wrongly labelled, as 
Trelease’s note ‘‘Jacumba ?” implied. 

In an attempt to learn more of the occurrence of Y. Whipplez in Arizona the writer 
wrote Mr. M. Musgrave of the U. S. Department of the Interior Soil Erosion Service, 
who replied (in litt. January 4, 1935): “I have seen specimens of what I took to be Yucca 
Whipplei, apparently identical to that of your photograph [one taken at New Water 
Point], in the Ehrenberg and Quartzsite district [this lies not far south of Williams’ 
River and approaches the Yuma region]. There was an interesting water system in the 
hills south of Quartzsite made with the stems of what I believe is Yucca Whippler. The 
peth was pressed out of the stems and they were fitted together and carried the water 
down the mountain side for a considerable distance. This unique water system was 
fixed up by an old miner and was in operation when I saw it.” This would seem to place 
some species of this section in the neighborhood of the Colorado in southwestern Arizona 
were it not that all are stemless; Mr. Musgrave may have referred to the flower-stalk but, 
since Y. brevifolia is present in the region, it seems probable that trunks of that plant 
would have better served the purpose described. No further information has been 
obtained in regard to this station. 

Further study of members of this section, both in the field and in herbaria, has 
persuaded the writer that the Arizona plant which, in 1934, she had considered identical 
with Y. Whipplei of California, deserves specific recognition. As type she has selected 
her own collection 4087 made on April 29, 1934, at New Water Point, Mohave Co., 
Arizona and now in the Arnold Arboretum Herbarium; it consists of most aspects of the 
plant except flowers and is associated with photographs! (144-1,2). She has chosen the 
name Yucca Newberryi in honor of the plant’s first collector. 

Of the plants at Diamond Creek the writer wrote in 1934: ‘The leaves on the plants 
examined appeared to be unusually long for the species [Y. Whipplei], most about 3 feet 


1 For reproductions of these photographs see Jour. Arnold Arb, 15: plates 114, 115, 1934. 
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in length; the blade tapered from union with base to apex, was more or less four-sided, 
below distinctly keeled, above marked by a narrow central rib, the surface finely striate 
but not “watered” as is that on many of the California specimens, in color a pale sage- 
green, the margins pale yellow, horny, entire and sharp or sometimes finely denticulate, 
the spine acicular, the tip a dark maroon; the plants were 3-4 feet broad, solitary and 
widely separated;’’ of those at New Water Point she wrote: “. . . the plants were solitary 
and appeared to-die after fruiting; none were caespitose; they grew at a considerable 
distance from each other and not in great numbers. One old fruit stalk, here illustrated, 
was 9 feet tall, the scape 3 feet in length, stout below, 14 inches in circumference just 
above the swollen base, and tapered upward to the tip; the inflorescence proper 6 feet 
in length, slender-ovoid, the lower branchlets about 6 inches long, the uppermost 3-4 
inches, the tip racemose for about 8 inches.” 

This Arizona Yucca is, therefore, similar in growth habit to those plants of Y. 
Whipplei which form solitary rosettes and die after fruiting. However, it comes closest 
to the caespitose, perennial form of that species in foliage, in fragility of inflorescence— 
the branchlets very slender and ‘‘twiggy”” — and in small, fragile, light-weight, eventu- 
ally wide-spreading capsules with pale tan epidermis. The capsules of the Arizona plant, 
however, appear to have weak, it may be rudimentary, placental “‘wings”’ and imperfect 
or broken rather than fringed false septa; of interest also is the tendency, nearly universal 
in capsules of the writer’s collection, to split somewhat along the interior margin of the 
true septum; this tendency appears to weaken the separation of the genera Yucca and 
Hesperoyucca. It was also of interest that, in the flowers collected by Miss E. U. Clover 
in 1941 (her 6111), the stamens were shorter than the pistil as in the writer’s numbers 
(2725, 2726, 2727) from the southern margins of the Mohave desert which were all 
caespitose and perennial in habit. 


YUCCA PENINSULARIS 
Yucca peninsularis,! sp. nov. 


Yucca Whipplei sensu Brandegee in Proc. Calif. Acad. Sci., ser. 2, 2: 15 (1889). 
Hesperoyucca Whipplei sensu Goldman in Contrib. U. S. Nat. Herb. 16: 317 (1916). 


Plants acaulescent, forming clumps of clustered rosettes, flowering and fruiting 
repeatedly. Base of mature leaf nearly rectangular except for sloping shoulders, median 
length ca. 4.5 cm., breadth at insertion ca. 4 cm., concavo-convex. Blade of mature leaf 
24-30.5 to rarely 45 cm. in length, occasionally 2.5, usually 3.2-4 cm. in breadth at union 
with base, thence tapered to apex, when straight dagger-shaped, often falcate, rigid but 
not conspicuously thickened at any point, plano-convex to plano-keeled for greater part 
of its length, near apex concavo-convex, often with a slender, rounded, intermittent or 
continuous median rib on both surfaces, in color a pinkish sage-green, often glaucous, 
finely striate, usually marked with earlier pressure of adjacent leaves, frequently with 
“watered”? markings; spine dark red or brown, long, sharp. Inflorescence reported to be 
2.53.6 m. in length (including scape and flowering portion) ; flowers variable in size from 
very small (ca. 1 cm.) to large (ca. 6.5 cm.) and in form of corolla-segments; fruit 2.5-3.5 
cm. in length, with conspicuous placental ‘‘wings’’ (see pp. 22, 43) and fringed false septa, 
very similar in all respects to that of Y. Whipplei in the southern part of that species’ 
range in California. 

Range. Lower California, Mexico; mainly from the Viscaino Desert District. 

For range map see p. 26. 

1 Planta caespitosa perennis; lamina folii maturitate 24-30 vel rariter ad 45 cm. longa basim versus rariter 2.5 


plerumque 3-4 cm. lata deinde sursum apicem versus gradatim attenuata recta vel rariter falcata; inflorescentia 
2.3-3.5 m. alta; capsulis alis conspicue placentialis et disseptis secundariis fimbriatis donatis. 
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Mexico. Baja California: Hansun Laguna Mts., alt. 1705 m., June 7, 1905, FE. A. Goldman 
1128 (W 565038).— Wash 7 miles east of Rosario, March 4, 1930, J. L. Wiggins 4331 (G) (S 259331).— 
Leaves broader and shorter than Y. Whipplei, plant stools profusely at base, bracts erect at first, then 
reflexed; corolla lobes purple outside; inflorescence 0.6-1 m. long and stalk 1.8-2.5 m. high; canyon 10 
miles east of El Rosario, February 8, 1935, 7. L. Wiggins 7559 (S 265673, type).— South of Rosario, 
March 22, 1932, D. R. Harvey 685 (S 260141).— Rocky wash 4 miles south of Summit of Jaraguay Grade, 
February 16, 1935, J. L. Wiggins 7605 (S 265727).— 2.5-3.6 m. high, Jaraguay, alt. 540 m., September 9, 
1905, Nelson and Goldman 7129 (G); Jaraguay, about 58 miles southeast of San Fernando, alt. 540 m., 
September 9, 1905, Nelson and Goldman 7129 (W 565216).— Llanos de San Julian, May 7, 1889, T. S. 
Brandegee (P; excluding flower) (W 35911).— ‘Plants sent by Mr. H. M. A. Miller from San Andreas. . . 
October 26, 1897, No. 4012” (W 302792); same but labelled “‘Baja California, 1897, H. M. A. Miller” 
(W 35904, excluding upper photo.).— In fruit, rocky hillside north of road 21 miles west of Los Angeles 
Bay, February 22, 1935, J. L. Wiggins 7708 (S 265740).— Flowers white with only slight tinge of purple 
along edges, broadly globose with inner perianth segments overlapping in center, pistil 14 to 24 as long as 
stamens, stamens erect or slightly spreading, inflorescence 1.8-2.5 m. high; rocky hillside north of road 
21 miles west of Los Angeles Bay, February 22, 1935, J. L. Wiggins 7709 (S 265739). 


The plant under discussion is first mentioned by T. S. Brandegee in 1889 (Proc. 
Calif. Acad. Sci., ser. 2, 2: 15) as “Yucca Whipplei Torr. — San Julio.” Two sheets 
represent this Brandegee collection; one with two leaves and a single flower (P), the other 
with two leaves (W 3591/1); the single flower belongs elsewhere; it is probably Y. valida, 
the fleshy-fruited species of Lower California; both are labelled “Llanos de San Julian, 
May 7, 1889.” 

The next collection was that of H. M. A. Miller; there are two sheets; one (W 302792) 
is labelled ‘‘Plants sent . . . from San Andreas, October 26, 1897, No. 4012” and consists 
of 5 leaves and, in a folder, a note reading ‘‘Licaquilla cut by Mr. H. M. A. Miller in 
San Andres. . .” and the determination “(Agave dasylinoides Jacobi;” another (W 35904) 
lacks collector’s number, merely cites ‘Baja California, 1897,” but bears two leaves 
similar to those of W 302792 and part of a third and a photograph of a plant in fruit; with 
leaf-length for a scale the scape must have been about 1.3 m. tall; only the base of the 
intlorescence proper appears in the picture; all leaves of this collection are pronouncedly 
falcate and somewhat more concave than in other collections of this species; a second 
photograph on this sheet belongs elsewhere. 

Eight years later the same plant was collected by E. A. Goldman, his 1/26 (W 
565038) in the Laguna Mts., by Nelson and Goldman, their 7129 (G) (W 565727) near 
Jaraguay; the labelling varies slightly on the two sheets of 7129. A sheet at Missouri 
(M 137266) bears a page written by Trelease and entitled “Hesperoyucca Whipplei. 
Collections in Natl. Herb. not elsewhere placeable;” he describes these two collections! 
and concludes: “Undesirable to make segregates. Range extended to nearly middle 
Lower California by the short- and broad-leaved form.” 

Under Hesperoyucca Whipplei E. A. Goldman wrote of this yucca in his Plant 
Records of an Expedition to Lower California (Contrib. U. S. Nat. Herb. 16: 317, 1916): 
“This Yucca is common on open slopes above 1,400 meters altitude in Sierra del Pinal. 
A few were found in flower and a specimen taken June 7, at about 1,680 meters on the 
west slope just below the summit of one of the higher peaks near Laguna Hanson. 
Fruiting specimens of Hesperoyucca from Jaraguay, 58 miles southeast of San Fernando, 

1 Of Nelson and Goldman 7129 Trelease wrote (M 137266): “ ‘Height of plant 8-12 ft.’ Leaves broadly and 
falcately triangular, dull and white, water-marked on the back, about 20 X 300-400 mm., keeled, very minutely 
denticulate; spine greyish brown, flexuous, slenderly triangular, about 2 X 15mm. Inflorescence glabrous. Pedicels 
in fruit stipitately thickened to about 5 mm. for about 10 mm. and more or less arcuate below the perianth. Capsules 
more or less 25 X 35 mm., crowned by the short style and the stigma remnants. Seeds dull black, of very different 
sizes, 4 X 4-7 or 8 X 8 mm., etc.” Of Goldman 1128 he wrote: “ ‘Grows 6-8 ft. high’ Leaves falcately oblong 


triangular, purplish. About 15 < 650 mm., minutely denticulate; spine mucronately tapered and slender, 12 mm. 
long. Panicle twig glabrous. Flowers more or less 35 mm. long.” 
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are doubtfully referred to this species by Trelease. In a letter he states that the leaves 
are broader than usual, with watered-silk marking, and that the specimens extend the 
known range of the genus southward from the northern part of the Peninsula. As they 
represent a species 2.5 to 3.5 meters high growing abundantly in the extremely arid, 
Lower Sonoran desert region (the character of country avoided by whipplei farther 
north), their identity with the present species would seem well questioned. A Hespero- 
yucca occurs also on the desert near San Fernando.” 

The remaining collections referable to this species were made by I. L. Wiggins in 
1930 and in 1935: his 4331 of 1930 (G) (S 259331) and his 7559 of 1935 (S 265673) 
came from the vicinity of Rosario; his 7605 (S 265727) from Jaraguay Grade and his 
7708 (S 265740) and 7709 (S 265729) from Los Angeles Bay were made in 1935. In the 
citation of specimens Dr. Wiggins’ labels are quoted in full; especially valuable is his 
record of the plant’s caespitose habit (shown also in the Miller photograph already 
mentioned) and his data on height of inflorescence, also recorded in Nelson and Goldman 
7129. 

In reply to various inquiries Dr. Wiggins wrote (in litt. January 29, 1941): “... The 
two sheets from near Los Angeles Bay, numbers 7708 and 7709, are particularly interesting 
in that the flowers are much smaller than those of any other specimen of that group I 
have ever seen. At the time it was collected I pointed out to Dr. Forrest Shreve the 
variation in the size and shape of the flowers and suggested that the plant probably 
represented either a new species or a new variety. ... I am unable to put my finger on 
any definite character other than the small flowers. . . which might separate the Lower 
California species from those north of the border. [A postscript added here notes “Not 
all the flowers of the B. C. plants have these small flowers; specimens from near Rosario 
have flowers comparable in size to those from plants in Alta California.”’| However, I 
have had a feeling for some time that the southern plant was different in some intangible 
way. For example, the leaves seem to be consistently more glaucous than those of the 
northern specimens with the zigzag markings considerably more conspicuous. There also 
seems to be a tendency for the leaves of the more southern plants to be more arcuate and 
probably somewhat shorter than those of California specimens... .” 

From the above it is apparent that both Dr. Goldman and Dr. Wiggins were never 
entirely satisfied that the plants from California and Lower California represented one 
species. The present writer was immediately impressed by the close similarity of the 
foliage in all the collections from Lower California and by its dissimilarity to that of all 
material from California and from Arizona; the short, tapered blade, never exceeding 45 
cm. in length and commonly 24-30.5 cm., taken in conjunction with its unusual breadth, 
only rarely less than 34 cm. at union with the base, results in a dagger-shaped form which, 
as was noted in connection with the Miller collection, suggests that of the Lecheguilla or 
other related Agaves; as in these Agaves, and as observed by Dr. Wiggins, these Yucca 
blades are not infrequently falcate or sickle-shaped; but in the main they are straight, 
little thickened at any point yet rigid throughout, flat on the upper surface unless for a 
short distance below the tip, convex to a little keeled without, and marked on both surfaces 
by a slender median rib; the “zigzag”? markings noted by Dr. Wiggins are presumably 
explained by pressure of adjacent blades before the rosette expands, — these, again, are 
common in many Agaves and any other significance seems doubtful; there is a pinkish 
tinge to the gray-green, often glaucous foliage which is rather unusual. But, on the basis of 
form alone, the foliage appears sufficiently and so uniformly distinct as to warrant the 
plant’s specific separation. The inflorescence tends to be short, 2.5-3.6 m. covering the 
dimensions cited; the flowers, as in the other species of this section, are extremely variable 


YUCCA PENINSULARIS 55 


in form and in size, — Dr. Wiggins’ already quoted postscript also indicates this. The 
plant’s perennial and caespitose habit separates it from the solitary form of VY. Whipplei 
which approaches most closely geographically; the range of the caespitose, perennial 
form of Y. Whipplei is far removed. The structure of the capsule appears to be similar 
to that of Y. Whipple, the false septum (or fibrous fringe starting from the midrib of the 
carpel) well-developed and the plates of tissue (laminar outgrowths from the placenta on 
the inner angle of the carpel) conspicuous. See p. 22. 

The specific name peninsularis has been applied to plants of other genera and denotes 
the habitat. Chosen as type is J. L. Wiggins 7559 (S 265673) from “‘Canyon 10 miles east 
of El Rosario, February 8, 1935;” the material is excellent and the collector’s notes contain 
useful data on plant habit. 

In the publication already mentioned, Goldman wrote in 1916 of the two main di- 
visions of the Peninsula flora: ‘“‘One, identical with that of southern California, which 
entering from the north occupies the northwest coast and the Sierra del Pina and San 
Pedro Martir mountain regions, comprising species which disappear rapidly to the south- 
ward, a few reappearing on the summits of the high mountains in the Cape District south 
of La Paz; the other an austral flora, derived from or related to that of adjacent mainland 
coast of Mexico, occupying the entire southern part of the Peninsula except the summits 
of the higher mountains and extending northward in a narrowing strip east of the San 
Pedro Martir Mountains. Brandegee...states that the greatest change in the flora 
takes place in about latitude 28°. While a rough division may be made in the vicinity of 
this parallel, many austral species reach much farther northward along the coast of the 
Gulf of California... .’ All specimens cited for Y. peninsularis came from the northern 
district, or from north of latitude 28°. 

Five years later E. W. Nelson in his Lower California and its natural resources (Nat. 
Acad. Sci. 16: 118, 1921) divided the Peninsula into 5 districts: to the north the San 
Diegan and Colorado Desert Districts separated from each other, except to the south, 
by the San Pedro Martir District; south of these the Viscaino Desert District which for 
a considerable distance along its eastern side is skirted by a prolongation southward of 
the Colorado Desert District; still further south the Cape District. Yucca peninsularis 
has been found, according to the collections, in the northeastern end of the San Pedro 
Martir District (Hanson Laguna), in the southern portion of the San Diegan District 
(at and about Rosario), in the Viscaino Desert District (Jaraguay, Llanos de San Julian, 
San Andreas, Los Angeles Bay). 

It seems probable that Y. Whipplez does not stop at the Mexican border. One M. E. 
Jones collection (PO 109495, 109487) of flowers only, from Hot Springs, near Tia Juana, 
April 17, 1882, may be that species; however, foliage is lacking. 

D. R. Harvey 685 (S 26014) from south of Rosario includes a good photograph of 
Y. peninsularis in flower. The one leaf of the sheet is unusually slender in proportion to 
length (41 cm. long, 2 cm. broad at union with base). When first examined it suggested 
that VY. Whipplet might extend from California into the Rosario region; but, taken in 
conjunction with the picture, it seems more probable that we have merely a foliage vari- 
ation; the blade is extremely rigid as in other collections of the Lower California plant. 

Standley’s Trees and Shrubs of Mexico (Contrib. U. S. Nat. Herb. 23:89, 1920) 
mentions the uses made of Y. Whipplei (the reference perhaps applies to our species) 
in Lower California: ‘“‘The leaves are said to give a fine, strong fibre. The flowers were 
eaten formerly by the California Indians, and Palmer states that the seeds, also, were 
ground and eaten, either raw or in the form of porridge.” 
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Sect. IV. CHAENOCARPA 


Yucca § 1. Eu-Yucca * * * Chaenocarpa Engelmann in S. Watson, Bot. King 
Report, 496 (1871); reprinted in Trelease & Gray, Bot. Works G. Engelmann, 287 (1887). 
— Baker in Gard. Chron. 1871: 1516 (1871) “Y. 3. Chaenocarpa’’. 


Yuccal. Euyucca C. Chaenoyucca Engelmann in Trans. Acad. Sci. St. Louis, 3:48 (1873); reprinted 
in Trelease & Gray, Bot. Works G. Engelmann, 293 (1887). 

Yucca subgen. Euyucca [sect.] Chaenoyucca Baker in Jour. Linn. Soc. Lond. Bot. 18:220 (1880). — 
Ricasoli in Bull. Soc. Tosc. Ort. 6:247 (1881). — Engler in Engler & Prantl, Nat. Pflanzenfam. 
II. 5:71 (1888) ‘“‘sect. Chaenoyucca”’. 

Yucca §. Chaenoyucca Trelease in Ann. Rep. Missouri Bot. Gard. 13:44 (1902). — Molon, Yucche, 
10 (1914). 

Yucca sect. 1. Chaenoyucca (Engelm.) Krause in Engler, Nat. Pflanzenfam. ed. 2, 15a:353 (1930). 


SERIES 1. RUPICOLAE, SER. NOV. 


Margins of leaf-blade corneous, lemon-yellow to orange-red, more or less denticulate; 
leaf-blade wiry in texture; style white, cream or palest green (paler than or much same 
color as ovary at anthesis), slender-ovoid, the 3 basal lobes usually conspicuous and some- 
times extending well over shoulders of ovary. 


This series, with Yucca rupicola the best-known member, extends from northeastern 
and central Texas southwestward across that state and into Mexico. Some Charles 
Wright collections belonging here have been attributed to New Mexico and may have 
come from the southeastern part of that state but it seems improbable; as stated under 
various species, many localities assigned to Wright’s collections by the botanists are not 
convincing. 

The series is readily recognized by the narrow, corneous and, for the most part, 
denticulate margins of the leaves; the only yuccas of our southwest which have somewhat 
similar leaf-margins are species of the sections Hesprroyucca and CLisTocARPA which 
grow in California and adjacent states; Y. aloifolia, with somewhat similar leaf-margins, 
although planted in Texas, is said to be indigenous from southern Louisiana eastward. 

In northeastern Texas, the eastern end of the range of the Rupicolae, the series is 
represented by two species, — to the north Y. pallida, distinguished here for the first 
time, to the south Y. rupicola, both stemless and producing open, few-leaved heads; the 
first shows a tendency to form rather large clumps with numerous heads of leaves, the 
last but a single head or at most small clumps; the foliage of each of these plants is distinct 
in color and form. 

Herbarium collections indicate that, between the ranges of these two species, may 
be found a race of plants intermediate in foliage and other characters; living material 
has not been seen by the writer. Also, as about Cedar Hill, Dallas Co., spontaneous 
plants, possible hybrids of Y. pallida and Y. arkansana (of another series) are sometimes 
found; where, in gardens, Y. rupicola grew adjacent to Y. arkansana, natural hybrids 
have been noted by others. 

At approximately the southwestern end of the Edwards Plateau, in Uvalde and Val 
Verde Counties, begins the species Y. Thompsoniana; sub-acaulescent here, it attains 
greater height and the habit of a small tree further southwest, in the Big Bend region; 
where stemless or short-stemmed this plant has proven difficult to separate from the 
acaulescent “VY. Reverchoni Trel.,”’ with type locality near San Angelo, Tom Green Co.; the 
plants extending from this county south and southwest are irreconcilable with either Y. 
rupicola which reaches to or into this area from the east, or with Y. Thompsoniana which 
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approaches from the west; Trelease’s comment when describing Y. Reverchoni indicates 
what is found: “So closely allied to Y. Thompsoniana as to be easily confused with it, 
is another plant likewise of the group of Y. rupicola that differs about as much from the 
one as it does from the other.” In the range attributed by Trelease to his Y. Reverchont 
plants were too unstable in all characters to warrant a species. This is the same region 
where yuccas, intermediate to Y. Treculeana and Y. Torreyt, of the section with fleshy 
fruits, have been noted (see Pt. I., pp. 114-117). The country itself seems to be transi- 
tional in character between fertile central and arid western Texas. 

The arborescent Y. rostrata just enters Texas in the extreme southeastern tip of the 
Big Bend, as does the baccate Y. carnerosana of the Faxonianae; it evidently is wide- 
spread in Mexico. From afar it closely resembles Y. elata, also indigenous here, but foliage, 
fruit and flowers are distinct. In habit of plant and of inflorescence it differs from Y. 
Thompseniana which grows nearby; foliage is longer and proportionately narrower in 
Y. rostrata; its capsule has a heavy thick wall and is stout and rounded below with promi- 
nent, long, recurving beaks above, — that of Y. T hompsoniana is fragile-walled, usually 
somewhat slender-oblong, with short, fragile tips. 

From the eastern part of the range of the Rupicolae we find, westward and southward, 
a trend from the acaulescent to the short-stemmed, to the short-arborescent, to the truly 
arborescent; this trend might best be given in reverse order, the most vigorous growers 
found in Mexico, the plants of lesser dimensions in northeastern Texas. 
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Yucca pallida,! sp. nov. 


Yucca rupicola sensu Trelease in Rep. Missouri Bot. Gard. 13: 1902, as to t. 39, 2 figs., and in part as 
to range. 


Plants acaulescent, forming small or moderately large, open clumps with rather 
widely separated heads of leaves. Head few-leaved, constricted below, extremely wide- 
spreading or again scarcely spreading above, commonly neat and tidy in appearance. 
Base of mature leaf small, little thickened, variable in form but mostly broad-triangular, 
median length 4-6 cm., breadth at insertion about same, margins thin, brittle, straight, 
epidermis striate, tan or dark brown, near insertion cream. Blade of mature leaf 18-35 
cm. in length, narrowed (to 1-1.3 cm.) just above union with base, then broadened to 
widest point at or most often above middle, thence tapered gradually then rapidly to the 
acute or less often acuminate apex, greatest width 2.5-3.2 cm., occasionally narrower, 
symmetrical, straight, flat except for 1.3-2.5 cm. below tip where slightly concave (margins 
inrolled), thin except for slight thickening extending 2.5-5-7.5 cm. above union with 
base, flexible except where thickened, glaucous, finely but noticeably striate, rarely slightly 
scabrous, pale blue- or sage-green often mottled with “ashes of roses;’ leaf-margins 
corneous, about 1 mm. in breadth, for all or most of length very finely denticulate, occasion- 
ally edentate for 2.5-5 cm. below tip, bright, rarely dull, yellow; spine 1.6-3.2 mm. in 
length, tapered, rather blunt, lemon-yellow. Inflorescence long-exserted, 1.3-2.5 m. in 
length overall (scape 0.6-1.3 m. in length); inflorescence proper panicled, branched from 
base to racemose tip, acuminate (racemose tip 15-20 cm. in length, surpassing tips of 
uppermost branchlets), at anthesis well-filled, pale blue-green, glaucous; branchlets 10-12 

1 Planta acaulis; comis foliorum paucis vel numerosis haud densis paucifoliatis; lamina folii 18-35 cm. longa 
2.5-3.2 cm. lata plana dilute viridi, supra medium plerumque latiore, margine cornea lutea denticulata; inflorescentia 
1.3-2.5 m. longa, parte florifera apice racemosa ramosa; scapo e coma foliorum evidenter projecto; floribus 5-6.5 cm. 
longis, segmentis tenuibus fragilibus; pistillo 3.24 cm. longo; ovario gracili vel subtus robustulo oblongo-cylindrico; 


stylo albo oblongo-cylindrico vel anguste ovoideo 1.32 cm. longo; capsulis 3.5-5 cm. longis 1.3-2 cm. latis plerum- 
que symmetricis oblongo-cylindricis, apice rostro erecto fragili 1 cm. longo donatis. 
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in number, those near base and middle 15-20 cm. in length, uppermost 5-10 cm., wide- 
spreading; pedicels 1.3-2 cm. in length, slender, commonly slightly flattened, tenaciously 
attached; bracts on scape few, 10-12 in number, rather widely separated, inserted horizon- 
tally, rarely obliquely, thickened at insertion, base and blade little differentiated in texture 
and thickness, thickish rather than thin; those bracts near base of scape 12-17-25 cm. in 
length, 2-2.5-3.2 cm. in breadth at insertion, narrowed above this point for 2.5-5 cm., 
then broadened gradually to widest point (where about 2 cm.), thence rapidly tapered to 
short-acuminate or acute apex, portion from insertion to widest point usually longer 
than upper tapered portion, margins near base thin, papery, above corneous, mainly 
denticulate, lemon-yellow, with short spine; those bracts just below inflorescence proper 
5-7.5 cm. in length, long-triangular, the base 214-3 times as long as breadth (2.5 cm.) 
at insertion, acute at apex, spine readily broken, margins corneous and denticulate at 
extreme tip only, elsewhere fragile, papery; bracts at base of lower branchlets about 4 cm. 
in length, diminishing upward on inflorescence in all proportions, some 2.5 cm. in breadth 
at insertion, thickish and coarsely veined in center, thin, fragile along margins, very 
concave; bracts at base of pedicels similar in form but smaller, 2 cm. in length, 0.7 cm. in 
breadth at insertion; a bractlet 1 cm. in length, 3.2 mm. in breadth at insertion often 
present, extremely fragile, like tissue paper except where thickened in center, very con- 
cave; flowers numerous, some 75-100 to one inflorescence, expanding first along rhachis, 
last outward along branchlets and on racemose tip, large, 5—6.5 cm. in length, campanu- 
late, pendent, with base (united portion of perianth) saucer-shaped above, short-stipitate 
below, with narrow- to broad-elliptical or ovate or slightly obovate, very concave perianth- 
segments thickened in center near base, elsewhere extremely thin, fragile, conspicuously 
veined, entire to more or less toothed along margins, gradually or abruptly narrowed into 
a short, thickened, papillose or pubescent apex, palest green with whiter margins, much 
same length in both ranks, 2—3.2 cm. in breadth (those of inner row slightly broader); 
filaments 2.3-3.2 cm. in length, each free at base from those adjacent, their major lower 
portion flattened, long-pubescent, their clavate tip erect or erect-ascending, long, little 
broader than lower portion, short-pubescent near base, at apex papillose; anthers less than 
0.7 cm. in length, sagittate, tips often papillose; pistil 3.24 cm. in length; ovary stoutish 
or less often slender, with usually poorly defined shoulders and thickish neck, lower por- 
tion oblong-cylindric, pale blue- or yellow-green, neck whiter; style oblong-cylindric to 
slightly ovoid, 1.3-even 2 cm. in length, white, occasionally a little twisted spirally 
(near top only) after anthesis, terminating at base in 3 slender, short and truncate or 
rather long and acuminate tips which extend to about middle of ovary, at apex in 3 
nearly erect or only slightly spreading, long, papillose stigmas about 0.7 cm. in length, 
“blunted” in appearance and terminating at apex in a thickened, short, central tip (upper 
termination of thickened central portion of stylar lobes) flanked by prominent, rounded 
lobes more conspicuous than the central, thickened tip; fruit at times plentifully produced 
on a single inflorescence, 4.5—5 cm. in length, 1.3-2 cm. in diameter, usually symmetrical, 
with major lower portion oblong-cylindric and rather slender, about twice as long as broad, 
beaks erect, about 1 cm. in length, capsular wall thickish but soon disintegrating, epidermis 
at first tan, later black, smooth or roughened, at dehiscence splitting for entire length 
on primary fissures, rarely splitting on secondary fissures, 3 carpels round-backed, oc- 
casionally slightly flattened or indented in center; old floral base about 0.7 cm. in length, 
enlarged above; pedicel incurved or nearly erect, somewhat flattened, slightly enlarged 
above; seed small. 

Range. Extending in Texas from Palo Pinto, Tarrant and Dallas Counties on the 
north, southward as far as Travis Co.; mainly confined to the Blackland Prairies. 


Texas. Travis Co.: Austin, April 5, 1911, Thompson (M 148743). Llano Co.: Six miles 
N. E. of Kingsland, May 9, 1933, V. L. Cory 6333, 6335 (AA). Bell Co.: No precise locality, June, 
1928, J. F. Normand (UT). McLennan Co.: Camp Bosque, Waco, August 10, 1905, F. J. Tyler 1 
(W 619255, 619246, 619248); (M 148749); samelocality and date, F. J. Tyler 2 (W 619245); Cedar Brakes 
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near the Brazos river, Waco, August 11, 1905, F. J. Tyler 2 (W 619247) (M 148750). Comanche Co.: 
Round top mountain, May 9, 1900, H. Eggert (M 148713, 148714). Dallas Co.: High bluff on 
mountain creek, very rare, July, 1876, J. Reverchon (G); Rocky prairies, Dallas, May, August, 1879, 
J. Reverchon 968 [pencil number 706 also] (W 938008); Rocky uplands, Dallas, June, 1879, J. Reverchon 
968 (W 155892); Rocky uplands, Dallas, May, June, 1880, Reverchon 968 (W 23385); Rocky prairies, 
western Dallas, very rare, 1880, Reverchon 968 (M 148737); Rocky prairies, Dallas, May, 1880 [or 1886], 
J. Reverchon 968 (W 23387); Rocky prairies, Dallas, (where it is very scarce), June 1898, Common 
westward, [Reverchon] 968 (3 sheets, AA); [see p. 62 for Reverchon 968 (M 148738, 148739), Reverchon 971 


MEXICO 


@ 


Map 2. Ranges of YUCCA PALLIDA (©), YUCCA RUPICOLA (A), YuccA THOMPSONIANA (@), YUCCA 

ROSTRATA (A), and assumed hybrid of Yucca THOMPSONIANA and Yucca RuUPICOLA (Yucca Reverchont 

Trel.) (X). The type locality assigned to his Yucca Reverchoni by Trelease is indicated by an encircled 
symbol. 
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(M148740)].— Cedar Hill, alt. ca. 300 m., April 2, 1931, McKelvey 1664 (photos. 90-1,2,3,4;pl. XIII) (AA); 
same locality, May 28, 1932, McKelvey 2864, 2872 (AA). ?Tarrant Co.: West] of Flort] Worth, 
May 24, 1902, Trelease (AA) (M 148748).— Limestone hills W[est] of Ft. Worth, May 24, 1902, Trelease 
(M 148747). Palo Pinto Co.: Near Mineral Wells (coll. by Edward Teas; received from B. C. 
Tharp, June, 1935), McKelvey 4957 (AA).— Near Strawn, May 27, 1932, McKelvey 2863 (AA). East- 
land Co.: Between Ranger and Strawn, about 4 miles north of former, alt. ca. 300 m., May 27, 1932, 
McKelvey 2862 (photos. 130-4,5; pl. XIV) (AA: type). 


Yucca pallida, described here for the first time, was collected more than once by 
Julien Reverchon; he evidently gave the same number to what he considered one species 
for his 968 bears different dates and localities; his interest in the plant is indicated by the 
notations “‘very rare,” and “‘where it is very scarce.” He procured no fruit, merely flowers 
and leaves. Collections were made subsequently by others: probably in Tarrant Co. 
(from ‘‘west of Fort Worth”) by Trelease, in McLennan Co. (excellent fruit) by Tyler, 
in Llano Co. by Cory, in Ball Co. by Normand, in Palo Pinto by Teas. 

All Reverchon collections and most others bear the determination Y. rupicola 
Scheele but the flat, sage-green leaves are quite different in appearance from the twisted, 
wavy-margined, dark olive-green ones of that species. The specific name pallida stresses 
this foliage which is pale both in field and herbarium. In forwarding the collection of 
Edward Teas, Dr. B.C. Tharp wrote: “It had something of the appearance of a broad and 
short-leaved, depauperate Y.rupicola . . .” but to the writer the species has always looked 
healthy and well-nourished in the field. Notes made by F. J. Tyler (W 619255), whose 
nos. 1 and 2, undetermined hitherto, from about Waco, McLennan Co., seem to be this 
species, show that he was confused by this Yucca: ‘‘First Yucca has short, broad, flat 
leaves, serrulate on the edge, tall scape, open panicle, petals greenish white, thick and 
broad, stamens curving outwards, near the top at right angle, styles short, not contorted. 

. Second Yucca has long narrow incurved [on the specimen this is not as pronounced 
as in Y. rupicola] leaves, serrulate on the edge, tall scape, open panicle, petals light green, 
narrower and thinner, stamens upright or curving outward very little, styles longer, 
mostly contorted, stigmatic surface different from first species, but I cannot tell how 
without a microscope. Coulter does not give either of these species in the Flora of Texas, 
at least they are not well given. Yucca rupicola Scheele is nearest.’’ Tyler’s two plants 
seem to be one species but he was correct in separating them from Y. rupicola; what he 
meant by “‘contorted”’ style is not clear, he may have referred to a screw-wise twisting 
after anthesis which is common in Y. rupicola and is found, less often and less complete 
(merely near the top of the style) in Y. pallida; there is a slight indication of this in the 
flowers (M 148750) which he got, May 15, 1905, at Waco, and which are unusually small 
for either Y. rupicola or Y. pallida. Some of his collections (M 148750) (W 619246, 
619247) are assemblages, flowers dated May, fruit August; while all are from the Waco 
region a slight difference in locality indicates different plants. Tyler made no notes on the 
fruit which differs little in his nos. / and 2. He may have been in a region of intermediates 
(see p. 68) but notes and specimens show little more variation than is found between 
almost any adjacent plants of one Yucca species. 

Herbarium material is not the only record of Y. pallida. Trelease’s t. 39 (1902) 
seems to be this species although captioned Y. rupicola: fig. 1 shows a group, one plant in 
flower, “‘. . . on limestone hills a few miles west of Fort Worth, Texas;’’ fig. 2 shows flowers 
“... of a plant cultivated by Mr. J. Reverchon, from the same locality,” the style is that 
of Y. pallida. The writer has found no specimen of Y. rupicola from the Fort Worth- 
Dallas region nor found it growing so far north although it may do so. There are four 
photographs (M 148712), determined by Trelease as Y. rupicola (but apparently Y. 
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pallida) from the region of his t. 39; two show the wild plant, — a short raceme to the left 
suggesting Y. arkansana, two show material cultivated at Reverchon’s. 

Flowers and foliage of Y. pallida, collected May 27, 1932, a little north of Ranger, 
Eastland Co., Texas (McKelvey 2862; photos. 130-4,5; pl. XIV), have been chosen as 
type. The neat clumps of rather erect, short, flat, broadish, pale sage-green leaves were 
more distinctive than the inflorescence which, with long scape and rather open flowering 
portion, about 2 m. in length overall, was suggestive of Y. rupicola. The plant was seen 
again not far from Strawn, Palo Pinto Co., on the main route from Big Spring to Fort 
Worth, this time with flowers and some disintegrating fruit; again just west of Palo 
Pinto. In each instance plants grew in limestone soil,! among broken rocks, in Juniper- 
Mesquite country. A year earlier it had been seen at Cedar Hill, Dallas Co., but plants 
were not in flower and the writer was unfamiliar with Y. rupicola; the region had then 
been visited to find Trelease’s edentate form of Y. rupicola. On a second visit, 1932, some 
plants (McKelvey 1664; photos. 90-1,2,3; pl. XIII) first thought to be Y. rupicola were 
now seen to be identical with the Ranger Yucca; this visit will also be remembered by a 
cloudburst which, unfortunately, ruined a number of specimens. 

Flowers of Y. pallida and Y. rupicola are very similar although, since segments of the 
last are generally longer, they appear proportionately more slender, — they do not differ 
greatly in width; the pistil is much the same length in both. In Y. pallida the ovary has a 
sturdy appearance, the lower portion oblong-cylindric with ill-defined shoulders, the upper 
portion (or neck) stoutish; the style is generally moderately thick, the 3 stigmas erect or 
only slightly spreading at anthesis; each stigma has, at apex, a thickened central portion 
(the upper end of the basal lobe of the style) which is shorter and less conspicuous than 
two round-tipped lobes which flank it, these giving to the stigma a blunted, obtusish 
appearance. In Y. rupicola the ovary is slender, at times slightly stouter below than above, 
with well-defined shoulders and slender, tapered neck; the style is slender, the stigmas 
wide-spread at anthesis; each stigma has, at apex, a thickened central portion which 
appears to extend beyond the two flanking lobes (these soon inroll), so that each stigma 
looks slender and acuminate. Variations are common to all parts of the pistil but in 
general these differences seem to hold (see McKelvey 2863-1, Y. pallida; McKelvey 2788, 
Y. rupicola). In both species stamens are neither sturdy nor flaccid, intermediate rather. 
In Y. rupicola the style is very often tightly twisted after anthesis, as if to close the stigmat- 
ic tube; this has only been noted once or twice in Y. pallida and then merely at the top 
of the style; such twisting seems to be rare in the genus. 

Asa basis for classification, form and size characters have not proven helpful as far 
as fruit from a number of central Texas yuccas are concerned; it is rare to find on any 
two plants of one species, indeed on one inflorescence, capsules which in size and form 
are identical. Many in this region seem to disintegrate quickly, — perhaps because of a 
perishable wall, perhaps because, in moist regions, the fungus” to which they seem suscepti- 
ble grows readily. Also, most are variously distorted, it is rare to find a symmetrical 

1 The writer’s field-book notes that it grew in red clay at Ranger; this is probably an error; verification has not 
been possible. 

2 Dr. Joseph H. Faull, Professor of Forest Pathology of Harvard University, very kindly examined a consider- 
able number of fruits collected by the author, making some 65 slides. Slightly more than half of these showed 
fungus of the Torwla type, some six fungus of the Macrosporium or Alternaria type (sometimes in conjunction with 
the first), two were “pebbled with minute dark-colored pycnidia.”’ Only twelve were entirely free from fungus, 
four “mostly free.” Fourteen species of CHAENOCARPA, ranging from central Texas to northwestern Arizona, 
were represented and a number of intermediates. Dr. Faull noted more than once that the yellow or orange color 
of the capsules existed in the epidermal cells. It is not apparent from Dr. Faull’s determinations that any one 
of the species represented is immune to attack; fungus appears to have been less in evidence on examples of the 


Rupicolae from the Big Bend region of Texas but the year in which these fungus-free capsules were collected, 
1932, was one of extreme drought. 
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capsule. That all distortion or constriction is due to the work of the Yucca moths is 
improbable, — anther pressure in the bud may contribute, or any injury. Malformation 
is less common in capsules with a thick, as against thin, wall. The fruit of Y. pallida from 
Strawn was too disintegrated for satisfactory study; the best is that of the Tyler col- 
lections from McLennan Co., and the description is based mainly on these. Unusually 
alike in the two numbers these capsules show more symmetry, although constriction is 
present, than those of Y. rupicola; they are somewhat oblong-cylindric, with rather 
flat-backed carpels, — those of Y. rupicola commonly ovoid, the carpels round-backed. 

As is seen in the photographs taken near Ranger and Cedar Hill the leaves of Y. 
pallida are short, broadish, and flat except for a short distance below the tip where the 
margins draw together near the apex of the blade; their uniformity and pallor is apparent. 
In flatness, pallor and pale yellow margins they come closer to leaves of Y. T hompsoniana, 
Y. rostrata and of Y. rigida (from Mexico) than to those of Y. rupicola; the form in all 
these differs, however. Many leaves referable to Y. pallida are longer than those collected 
by the writer but are otherwise similar. Juvenile leaves of Y. pallida and of Y. rupicola 
are wavy and pale green; at this stage it has been impossible to distinguish them except on 
the basis of locality. See Bluff View, Dallas, H. Hynes (UT) and Austin, Onion Creek, 
Ecology Class (UT); while, from the locality, the first is probably Y. pallida, the last, 
since both species seem to occur near Austin, cannot be determined positively. 

For plants intermediate to Y. pallida and Y. rupicola, see p. 68. 
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It seems certain that about Cedar Hill, Dallas Co., Texas, hybrids occur between 
Y. pallida and Y. arkansana Trel. Trelease wrote (Rep. Missouri Bot. Gard. 22: 102, 
1911): “Accumulated material shows that each species of the rupicola alliance may be 
expected to occur in a form entirely lacking the normally characteristic marginal denticu- 
lation of the leaves. At present such smooth-edged forms are known for three of the five 
species, and for distinction they may be named Y. rupicola edentata (Cedar Hill, Dallas, 
Co., Texas, Reverchon 968, June 20, 1903) .. .” etc. About Cedar Hill plants had entire, 
or partially denticulate, or even partially filiferous leaf-margins; but, in addition, the 
leaf-blade sometimes showed differences in form and texture as well. 

There are two sheets of Reverchon 968 which bear Trelease’s determination Y. 
rupicola edentata one of which must be his type: one (M 148738), “Rocky prairies, Bluffs 
of Cedar Hill...” and one (M 148739) “Dallas Co... .’’ Two other Reverchon sheets 
belong here although the leaves are partially denticulate: one (M 148740) Reverchon 971, 
determined by Trelease as “Y. rupicola (young)?” and with the collector’s note “in cult. 
from seed from San Antonio? (by Bell)” and one (N; ex Morong Herb.) determined by 
Trelease as Y. rupicola, lacking collector’s number, from “Rocky bluffs, Dallas, May, 
1876.” The leaves of all, in soft, rather grass-like texture, resemble closely what is found 
in Y. arkansana, while the breadth of some, as in M 148738, and the yellow leaf-margins, 
especially when partially denticulate, as in M 148740, indicate Y. pallida; the panicled 
inflorescence and the style (N) belong with Y. pallida. A very similar specimen (N 
35898) can be mentioned here: the label is printed ““C. Wright, Coll. N. Mex. 1851-52,” 
and bears the assigned number 1909; the locality of collection cannot be determined but 
New Mexico is improbable; texture and form of leaves and racemose inflorescence belong 
with Y. arkansana; the yellow to reddish leaf-margins, long slender style and ovary suggest 
the influence of a member of the Rupicolae, probably Y. rupicola. Other possible hybrids 
between species of these two series are “Calcareous soil, Dallas, Texas, May 15, 1903,” 
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Biltmore Herb. 14860 (W 960814) and “Near Brunswick, [Cherokee Co.,] Texas, July 8, 
1912, M. J. White’ (UT). 

Trelease wrote under Y. Louisianensis (1902): “At Dallas, where Mr. Reverchon has 
long cultivated this and Y. rupicola [it is probable that the reference is to Y. pallida since 
no specimen of Y. rupicola collected by Reverchon has been located], spontaneous hybrids 
occur with the leaf-margin neither denticulate nor filiferous.”” Neither Trelease’s Y. 
Loutstanensts nor the writer’s Y. arkansana var. paniculata has been seen in the Cedar 
Hill — Dallas region although either might occur thereabouts. The photograph 90-8 
(pl. XV) (McKelvey 1066) shows an inflorescence with long basal branchlets and long 
racemose tip, the flowering portion exserted as in Y. pallida; the leaves of this plant were 
sometimes yellow-margined, non-denticulate, slightly filiferous near the base of the blade, 
and in texture and form intermediate to Y. pallida and Y. arkansana; the writer interprets 
the form of inflorescence as due to the influence of Y. pallida. 

The writer’s collections of Y. pallida from the Cedar Hill region appear in the citation 
of specimens; Y. arkansana from the same region is represented by McKelvey 1600A, 
2866, 2809, 2870, 2871; possible intermediates are McKelvey 1666 (photo. 90-8; pl. XV) 
mentioned above, 2865, 2867, 2808. The conclusions of Reverchon and Trelease do not 
seem to differ greatly from her own except as to the species concerned. 
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Yucca rupicola Scheele in Linnaea, 23: 143 (1850). — Kunth, Enum. Plant. 4: 270 
(1833-1850).— Baker in Gard. Chron. 1870, 828; in Jour. Linn. Soc. Botany, 18: 222 
(1880); in Bot. Mag. 117: t. 7172 (1891).— Engelmann in Trans. Acad. Sci. St. Louis, 3: 
48 (1873).— Trelease in Rep. Missouri Bot. Gard. 3: 163, t. 51 (1892); 13: 67, tt. 38, 84, 
fig. 2, 93, fig. 2 (1902). 


Yucca tortifolia Lindheimer ex Engelmann in Trans. Acad. Sci. St. Louis, 3: 48 (1873). 
Yucca rupicola var. a tortifolia Engelmann in Trans. Acad. Sci. St. Louis, 3: 48 (1873). 


Plants acaulescent, forming single heads or small, open clumps with several heads, 
the clumps usually widely separated. Head open, few-leaved, constricted below, spreading 
or often arching above, asymmetrical, rather untidy in appearance. Base of mature leaf 
small in proportion to blade, readily detached from stem, variable in breadth and length, 
median length commonly 3.24 cm., breadth at insertion about same (extremes of median 
length 2-5 cm., of breadth at insertion 2.5-6.5 cm.), tapered, with straight or slightly 
curved sides, from insertion to ill-defined union with blade, epidermis rather papery, 
glossy, cream where protected from light, elsewhere reddish brown. Blade of mature 
leaf 25-60 cm. in length, narrowed (to about 1.3 cm.) and slightly thickened for 5—7.5 cm. 
above union with base, then broadened rapidly to widest point at or commonly below 
middle, thence tapered, at first rapidly then gradually, to acuminate apex, greatest width 
1.3-5 cm., asymmetrical, undulate, rarely straight, commonly lop-sided, concave (sides 
inrolled for some distance below tip, occasionally to below widest point of blade), stiff 
to rigid where narrowest, elsewhere flexible, glabrous, coarsely striate, scabrous on both 
surfaces, dark olive-green much mottled with brown or reddish brown; leaf-margins 
corneous for about 1.6 mm. in breadth, for most of length edged with short, sharp, irregular 
teeth, occasionally yellow-ochre at first but soon orange-red to crimson; spine 3.2-4.8 mm. 
in length, stout, blunt, yellow-brown. Inflorescence long-exserted, sometimes attaining 
3.6 m. in length overall (scape 0.6-2.8 m. or even longer, 1.3-2.5 cm. in diameter at base, 
commonly about twice as long as inflorescence proper); inflorescence proper usually 
broadly panicled, exceptionally nearly racemose, at extreme base a few flowers produced 
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directly on axis, above branched to racemose tip, acuminate (racemose tip 5-15 cm. in 
length, scarcely surpassing tips of uppermost branchlets), at anthesis well-filled but not 
crowded, glabrous, smooth, green, at times tinged with brownish red; branchlets on 
broad inflorescences 10-24 in number, those near base 15-30 cm. in length, near top 
75-10 cm., on narrow inflorescences 10-15 in number, all about 6.5-9 cm. in length, 
and erect-ascending; pedicels 0.7-2.5 cm. in length, slender, slightly flattened, rarely 
terete; bracts on scape few, 6-8 in number, widely separated, attached obliquely, often 
with long slender tips, base and blade very similar in texture and thickness; those bracts 
near base of scape 14-24 cm. in length, 2-2.5 cm. in breadth at insertion, narrowed above 
this point (to about 1.3 cm.) for 4-5 cm., then broadened rapidly to widest point (where 
2-2.5 cm.) then tapered to long-acuminate apex, portion from insertion to widest point 
commonly shorter than upper tapered portion, margins near base brittle, papery, above 
corneous, denticulate; those bracts just below inflorescence proper 46.5 cm. in length, 
broad-triangular, as long as or slightly longer than breadth at insertion, acute, spinescent, 
margins smooth or denticulate near tip; bracts at base of lower branchlets very similar 
to those on upper scape but smaller, 1.3-3.2 cm. in length, diminishing upward in all 
proportions, thickened in center, papery along margins; bracts at base of pedicels similar 
in form, 1.3-2 cm. in length, thickened in center, fragile along margins; a bractlet 0.7— 
1.3 cm. in length often present, extremely fragile, thin except at thickened, united, very 
concave apex; flowers rather few, some 40-75 to one inflorescence, expanding first near 
base of inflorescence and at base of lower branchlets, large, 6.5-8.2 cm. in length, cam- 
panulate, pendent, expanding broadly at anthesis, with base (united portion of perianth) 
short, broad cup-shaped to saucer-shaped, with narrow- to broad-ovate, rarely obovate, 
very concave perianth-segments thickened in center at extreme base, elsewhere thin, 
fragile, conspicuously veined, entire to more or less coarsely toothed along flat or slightly 
undulate margins, short-acuminate, thickened, papillose at apex, white to greenish cream, 
occasionally tinged with reddish purple without, much same length in both ranks, 2-3.2 
cm. in breadth (those of inner row slightly or considerably broader than those of outer); 
filaments slender, 2.5-2.8 cm. in length, each free or rarely just uniting at base with 
those adjacent, their major lower portion appressed to ovary and extending to or above 
its shoulders, short- or long-pubescent, their clavate tip erect- or spreading-ascending, 
long, slender, little broader than lower portion, short- to long-pubescent near base, 
papillose at apex; pistil 2.8-4 cm. in length; ovary slender, with well-defined shoulders 
and rather long, tapering neck, lower portion oblong-cylindric, rarely slightly ovoid or 
obovoid, pale or bright yellow-green; style slender, 1.3—-2 cm. in length, white, often 
spirally twisted after anthesis, terminating at base in 3 ill-defined, short to truncate or 
rather long, slender, acuminate tips which extend over neck or rarely to shoulders of 
ovary, at apex in 3 wide-spreading, papillose stigmas about 0.7 cm. in length which 
terminate at apex in a thickened central tip (upper termination of thickened central 
portion of stylar lobes) flanked by short, at first erect but soon inrolled, inconspicuous 
lobes, each stigma acuminate in effect; fruit sparingly produced on a single inflorescence 
(3-15 capsules, rarely more), 5-7.5 cm. in length, about 2.5 cm. in diameter before 
dehiscence, commonly asymmetrical, even distorted, with major lower portion ovoid, or 
rarely obovoid and stoutish, short- or long-rostrate, the beaks slender, fragile, slightly 
reflexed, capsular wall moderately thick but soon disintegrating, epidermis drying brown 
and soon turning black, at dehiscence splitting for entire length on primary fissures, for 
14-14 of length of capsule on secondary fissures, 3 carpels round-backed, rarely flat or 
slightly concave in center, at times with a slender, raised median rib; old floral base short- 
tubular to cup-shaped, spreading above; pedicel a little enlarged near union with old 
floral base. 
Range. Mainly confined to the southeastern part of the Edwards Plateau of Texas. 
For range map see p. 59. 
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Texas. Bexar Co.: San Antonio, Reverchon [or Bell] 971 (M 148436).— Camp Bullis Reser- 
vation, April 12, 1931, McKelvey 1814 (AA). Comal Co.: Common on rocky plains and especially 
on the mountain terraces, Comanche Spring, June, 1849, FP. Lindheimer 361 (G; also labelled ‘414 (1847) 
Lindh. Texas, Y. tortif.”’”); ‘“Yucca tortifolia mihi,” Texas, June, 1849, Lindheimer 36 (M 148726; 
with long Lindheimer note); Comanche Spring, New Braunfels, etc. June, 1849, Flora Texana No. 1225, 
Lindheimer (G) (W 502596) (UC 148890) (P 535673) (N) (UT) (M 148733, 148734); Texas, June, 1846, 
Lindheimer 326: (M 148731; with also Flora Texana exsiccata label, No. 7091, Fascicle IV, 1847); Flora 
Texana exsiccata No. 709, 1847, Lindheimer (M 148729, 148730, 148732; with Lindheimer note dated 
April,1848) (G; in part Elihu Hall 649) (W 23392) (UC 247546); Texas, Lindheimer 709 (P); “326 ‘Yucca 
Brad. 2= 418” (G); Flowers not seen, on stony prairies on the upper Guadelupe, Texas, June, 1845, Lind- 
heimer 418 [the Lindheimer number 782 is scratched through] (M 148727); same data as preceding (G); 
Leaf of a Yucca, has only basal leaves, similar to filamentosa, seed under no. 786, on rocky prairies, 
Texas, September, 1845, Lindheimer 481 [the numbers 79/ and 786 are scratched through] (M 148728); 
Rocky prairies near New Braunfels, June, 1845, Lindheimer (M 148780); miscellaneous Lindheimer 
collections, some with his notes, dated: 1846 (M 148718); 1847 (M 148719); 1849 (M 148720 — 148723, 
148735); New Braunfels, 1871 (M 148724); 1871 (M 148725); [noted by Trelease as] ‘“‘doubtless Lind- 
heimer” (M 148717); no date or locality, [Lindheimer] (M 148716).— Acaule ou plutét a tiges souterrain 
Sur les collines de New Braunfels, 5 9iéme [November], 1849, A. A. Trécul 1966 (only photograph seen; 
Mus. Hist. Nat., Paris). — West of New Braunfels, April 13, 1931, McKelvey 1849 (AA). — New Braun- 
fels, road to Kendalia, May 19, 1932, McKelvey 2786, 2787, 2788, 2789, 2790 (AA). — New Braunfels, 
August 24, 1932 (coll. by E. Whitehouse) McKelvey 2879, 2881, 2882 (AA). Kendall Co.: Spanish 
Pass, Tropical life zone, July 5, 1911, Mr. and Mrs. J. Clemens 479 (PO 109460). — Before reaching 
Boerne from east, May 19, 1932, McKelvey 2791 (AA). — Near Boerne, June 17, 1911, Sinclairs (M 
148742). — Rocky soil, Boerne, September 30, 1911, B. Mackensen 7 (M 148736). Kerr Co.: Kerr- 
ville, 480-600 m. elevation, May 14-21, 1894, A. A. Heller 1775 (G) (N) (UC 119560) (W 938006) ;Kerr- 
ville, May 21, 1894, A. A. Heller 1775 (P) (W 213476).— Common among chaparral, hills and adobepts|?], 
Lacey’s Ranch, May 6, 1899, W. L. Bray 243 (UT); Turtle Creek, May 5-6, 1899, W. L. Bray 243 (W 
358379). Gillespie Co.:Between Mason and Fredericksburg, May 14, 1932, M cKelvey 2779 (AA).— 
Without precise locality, G. Jermy (M 148767). Travis Co.or Hays Co.: Austin, San Marcos, 
etc., May 27, 1849, C. Wright 288 (2 sheets, G; one with additional assigned number 688 and note “Lowell 
and I only,” one with assigned number 688) (UC 247538, with assigned number 668). Hays Co. :san 
Marcos, August 24, 1932, (collected by E. Whitehouse) McKelvey 2880, 2883, 2884 (AA). Travis Co.: 
Austin, September 11, 1877, L. F. Ward (W 134716, 23389). — Austin, April 1931, B. C. Tharp (UT). — 
Hills, Austin, May 16, 1872, Elihu Hall 649 (M 148715) (PO 109482) (N) (W 23390) (G). — Fredericks- 
burg road, not far out of Austin, May 16, 1932, McKelvey 2785 (AA). — Austin, city limits, August 29, 
1932 (collected by B. C. Tharp) McKelvey 2892, 2893, 2594, 2895 (AA). — 10 miles northeast of Austin, on 
Cameron road and approach to Big Walnut Creek, August 29, 1932, (collected by B. C. Tharp) (McKelvey 
2896, 2897 (AA).— ‘‘Hills of the Blanco Ap - May 6 ft. Chs. Wright 1850” (M 148751; note by Trelease 
states ‘West of Austin’). Without precise locality: Texas, 1888, S. C. Nealley (S 88295). 


Among collections made by Ferdinand Lindheimer, and taken to Germany by his 
friend and fellow collector Ferdinand von Roemer for identification, was the Yucca 
under discussion. J. W. Blankinship (Plantae Lindheimerianae, Pt. III., in Rep. Missouri 
Bot. Gard. 18: 123-223, 1907) tells how determinations and descriptions of these col- 
lections, which had been placed in the hands of a pastor friend Adolphe Scheele, were 
published so quickly by him that Engelmann and Gray, who were to have published them 
in Plantae Lindheimerianae, were in some instances forestalled. This accounts for the fact 
that the first description of Y. rwpicola was published in Germany by Scheele. What 
information is available on Lindheimer’s Yucca collections is found in Blankinship’s 
Plantae Lindheimerianae; no yuccas appear in the parts published by Engelmann and 
Gray. | 

1 The Lindheimer collections are difficult to cite because of their varied labellings, erasures, different numbers 
(Lindheimer’s own and assigned numbers), etc. Lindheimer’s notes are in German and, if quoted here, are given 
in translation. Evidently Lindkeimer 36=1225 of “Species collected in Comal County and region adjacent in 1849- 


51,” and Lindheimer 326-709 of Fascicle 1V, comprising plants from ‘New Braunfels. June 1846.-New Braunfels. 
April 1848.” See J. W. Blankinship, Plantae Lindheimerianae (Rep. Missouri Bot. Gard. 18: 155, 196, 1907). 


2 Herbarium name deleted. 
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The Scheele material, which would naturally constitute the type, has not been 
located; Engelmann and Gray cited 1845 as date of collection and Scheele gave the region 
as “Gregarious on a rocky plateau near New Braunfels... June.’’ Of Lindheimer 
material of that year only three sheets have been found: (1) (2) from the upper Guada- 
loupe, which is in the New Braunfels region, June, Lindheimer 418! (M 148727) (G); 
the number 4/8 was probably Lindheimer’s for his 319-574 were collected in 1845-1846; 
Fascicle III contained plants gathered in those years but Engelmann and Gray assigned 
418 to a Grindelia. (3) from ‘Rocky prairies near New Braunfels, June” (M 148780); 
this sheet bears a Flora Texana label and the panicle and flowers were determined by 
Trelease as Y. tenuistyla and by Engelmann (?) as Y. angustifolia mollis |= Y. arkansana|}? 
Flora Texana was supplementary to Flora Texana Exsiccata, indicating that the material 
was later assembled. The flowers are unmistakably those of Y. rupicola and this sheet, 
in the absence of the Scheele material, probably represents the form which Scheele describ- 
ed. Unfortunately, no leaves, always distinctive in this species, are included; the region, 
approximately, and date of collection correspond with those cited by Scheele. 

Two Lindheimer collections were widely distributed. Lindheimer 36, with assigned 
number 1225 and classified by Blankinship under “Species collected in Comal County and 
region adjacent in 1849-1851,” was made in June, 1849, at “(Comanche Spring, New 
Braunfels, etc.,”’ the several localities indicating an assemblage; ten sheets are probably 
identifiable with this collection. Lindheimer 326, with assigned number 709, Fascicle IV, 
was from “New Braunfels, June, 1846, April, 1848,” again an assemblage; nine sheets 
may be identifiable with this collection although all are not clearly labelled. Of numerous 
other Lindheimer sheets, mainly at St. Louis, a good proportion probably belonged origin- 
ally with the above numbers 36 and 326. Lindheimer 327 (M 140080) is from Matagorda 
Bay, the only record, if correct, of Y. rupicola from the Gulf of Mexico; one leaf appears 
to be that species but the flowers, with reservations, were determined here as Y. Treculeana 
var. succulenta (see Pt. I., p. 81). Another sheet (G) labelled “ ‘Cedar apple’ Matagorda 
Bay Lindh.” has two broken fruits and seed; the fruits are of two sorts, one perhaps Y. 
rupicola, the other possibly Y. alozfolia indigenous to the Gulf region. These Matagorda 
Bay sheets are only interesting because of the locality; they are not cited. 

Scheele noted that fruit was not supplied and, despite the large amount of Lindheimer 
material, that phase of the species is poorly represented; there is seed dated 1847 (M 
148719), 1849 (M 148720), 1871 (M 148725) and bits of capsules dated 1846 (M 148718) 
and 1871 (M 148724) but so fragmentary as to be of little value in a group of plants 
(Y. rupicola, Y. pallida and possible intermediates to these) where fruit is difficult to 
separate even when material is excellent. Flowers, foliage and bracts are well represented. 

Such Lindheimer collections as are cited are clearly Y. rupicola; it is unfortunate 
that his original numbers and localities should have been disregarded for the value of the 
material has been reduced thereby. It had evidently been Lindheimer’s intention to name 
his plant Y. tortifolia — as his “Yucca tortifolia mihi’ (M 148726) indicates — for that 
name appears on more than one sheet (M 148721-148723, 148732, etc.); it is highly 
descriptive of the outstanding character of the foliage of which Engelmann (1873), in 

1 Another sheet (G) of flowers and a leaf bears a small label reading ‘326 ‘Yucca ...... = 418 [Herbarium 
name deleted]; ’’ Lindheimer’s name does not appear but the number 326 indicates it as his. It would seem that 


the meee was merely impressed by the similarity of two collections but this sheet may tie up with the Guadaloupe 
material. 

2 Possibly this was part of a collection (M 148761) with similar label and similarly determined by Englemann 
but dated 1850. It bears Trelease’s unpublished name “‘Y. longistyla [perhaps an error for tenwistyla], in part;”’ 
the sheet is an aggregate, inflorescence and some leaves Y. arkansana, other leaves undeterminable but from a 
different group of capsular yuccas, flowers in part Y. rwpicola (identical with those on M 148780), in part Y. arkan- 
sana and belonging with the panicle and larger foliage. 
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describing his VY. rupicola var. a tortifolia, stated: “... leaves... mostly undulate, 
oblique, one side longer than the other, therefore twisted. ...” The name rupicola, 
less fortunately chosen by Scheele, is derived from the Latin rupes (rock or cliff) and 
means inhabitant of rocks; the variant of this name which Lindheimer used on one sheet 
(G) has the same derivation but means rocky or pertaining to rocks. 

Engelmann described two varieties of Y. rupicola. The first, var. a tortifolia was 
evidently based on Lindheimer material although he stated that the plant was found 
afterwards by the botanists of the Mexican Boundary Survey. The second, var. B rigida, 
upon collections of Gregg from Mapimi, Coahuila, Mexico, and of Bigelow from the moun- 
tains of Bufatello near Presidio del Norte; of these the Gregg collection is, in part, the 
basis of Trelease’s later Y. rigida (1902), while he identified the Bigelow collection with his 
Y. Thompsoniana. Engelmann also cited Wright 1909 from “eastern New Mexico,” as 
connecting both his forms.! 

Engelmann corrected an early error: “As far as my information goes this species is 
always stemless; a misapprehension of Lindheimer’s notes must be the cause of Scheele’s, 
and after him Baker’s, ranging it among caulescent Yuccas, with a ‘stem 4~/ feet high’;” 
he noted, among outstanding characters, the “‘brown-red, strong serratures’’ of the leaves, 
the wide-spreading flowers (‘which apparently spread 3-4 14, perhaps 5 inches’’) with 
“strongly nerved segments,” the “slender style, which in all the specimens seen by me is 
as long as the ovary,” the asymmetrical capsule, “very often variously constricted or 
distorted, often showing traces of the Yucca moth.” His comment on the stamens (“. . . 
erect or slightly spreading, never recurved. . .”) does not hold good universally; he must 
have referred to the clavate tip which in Y. rupicola does not turn at a pronounced angle 
to the lower portion of the filament as in some species. 

A. A. Trécul 1966 (Mus. Hist. Nat. Paris) from New Braunfels is another early col- 
lection. Professor Humbert kindly forwarded a photograph of this sheet. The month, 
“Qisme,’”’ is probably old reckoning, November as the name signifies, the ninth month. 
From the literature Trécul seems to have been the first to introduce Y. rupicola to culti- 
vation on the European continent. 

The bulk of the remaining collections are from Travis Co. Charles Wright 258 (accord- 
ing to his field notes from ‘‘Austin, San Marcos [Hays Co.], etc., May 27, 1849”) is found 
on one sheet (G) renumbered 688 and bears the notation “(Lowell and I only);” this 
perhaps associates the sheet with another (UC 247538) with a printed label ‘‘Herb. 
John A. Lowell,” and assigned number 688, but no Wright number; still another sheet 
(G), with assigned number 688+ but no Wright number, seems to belong with these; 
the leaves of the University of California sheet are juvenile, from the heart of a cluster, 
more slender and straighter than mature ones. 

The range of Y. rupicola is given by Trelease as ‘‘South-central Texas, from Tarrant 
County southwestward to and probably across the boundary.” As here understood its 
range does not extend so far north, — the plant of Tarrant Co. and westward and for some 
distance south, identified with Y. pallida. Records place Y. rupicola more nearly in a 
concentrated area, —in Gillespie, Kerr, Kendall, Travis, Hays and Comal Cos., but it 
undoubtedly occurs further southwest or into Medina, Uvalde and Kinney Cos. as well 
as in others, such as Mason and Llano Cos., all adjacent to the concentrated range. To 

1Jt has not been possible to determine to what Wright sheet Engelmann referred for the assigned number 
1909 appears on more than one and was used for more than one collection. Certain of them bear Engelmann’s 
determination Y. rupicola var. rigida but none are noted as “connecting” his two varieties of Y. rwpicola. Some 
Wright 1909 are cited here as intermediate to Y. rupicola and Y. Thompsoniana and one, with Wright’s own number 
24, comes from a region to which such intermediate plants are attributed (see p. 76). Unfortunately, in other 


instances we cannot determine the locality since Wright’s own number is lacking. It seems improbable that any 
sheet of Wright 1909 came from New Mexico as indicated on the printed labels. 
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the west and southwest of this area identification in the field must be carefully made 
because there we approach the region assigned by Trelease to his Y. Reverchoni here 
treated, not as a species, but as a race of intermediate plants, present between the ranges 
of Y. rupicola and the more western Y. Thompsoniana. 

Little has been written of Y. rupicola. Engelmann refers only to herbarium material 
and Trelease stated in 1893: “...I failed to study wild plants....”’ Buckley (Proc. 
Phila. Acad. Nat. Sci., 1862, 8, 1863) makes a short reference to its fruit; Coulter’s 
description (Contrib. U. S. Nat. Herb. 2: 436, 1894) closely paraphrases S. Watson’s 
(Proc. Amer. Acad. 14: 253, 1879) but he cites a more precise range, — “. . . from San 
Saba and San Antonio to the Pecos and Rio Grande;’”’ Havard (Proc. U. S. Nat. Mus. 
8: 517, 1885) refers to it as occurring east of the Pecos and as an amole plant; Bray (Bot. 
Gazette, 32: 198, 280, 1901) mentions it to prove an ecological theory; Mackensen (Trees 
Shrubs San Antonio, 11, 1909) refers to the uses made of its roots; Reverchon (Gard. 
& For. 6: 64, 1893), because of his comment upon the glaucous character of the foliage, 
seems to refer to Y. pallida; nor is there any record that he ever collected Y. rupicola. 

By mid-April flower-shoots of Y. rupicola are well along although flowers do not 
open much before mid-May; by mid-August fruit is well developed (it is mainly produced 
upon the upper part of the inflorescence proper) but is slow to open; by the next season 
the capsule has probably begun to disintegrate, although the writer has never tested this. 
No abnormal flowers have been found upon this species. It shows a predeliction for a 
limestone soil, avoiding other intervening outcrops; as the name rupicola indicates it 
likes an admixture of broken rock and it clings to the edges of gullies, walls of dry canyons 
and overhanging ledges of streams; but it occurs also on grass-covered flats as in Camp 
Bullis Reservation, — separated by a low range of hills from the New Braunfels area; 
it was mainly found at elevations of about 450 m. but extends both higher and lower; 
at the type locality it grew with Juglans, Celtis, Ptelea, etc. 

The horticultural names originating on the continent of Europe and identified by 
Trelease with Y. rupicola, cannot be verified now. Such are Y. lutescens Carriére, Y. 
contorta Hort. and Y. tortilis Hort.; all appear in Revue Horticole of 1858; the last two, 
very similar to the often used Y. tortzfolia, would indicate this species. 


ee eR eee EN oS 


Yucca pallida, confused hitherto with Y. rupicola, must have been included in the 
range of the latter by Trelease (1902) when he named ‘‘South-central Texas, from Tarrant 
County southwestward to and probably across the boundary;” his range map, however, 
seems to show Y. rupicola little further north than Comal Co., where the type locality 
is found; this northern limit is very similar to the one accepted here, where the species 
has not been recognized in pure form from farther north than Gillespie and Travis Coun- 
ies; Y. pallida extends from Eastland, Palo Pinto, Tarrant and Dallas Counties, south 
and southwest, through McLennan and Bell Counties and as far southwest as Llano and 
southeast as Travis Counties, in these last adjoining and interlocking with Y. rupicola, 
common in Gillespie and Travis Counties. 


Herbaria contain specimens suggestive of intermediates: Travis Co.: Austin, 1877, L. F. Ward 
(W 23389).— Dry woods, Austin, May 24, 1916, M. S. Young (UT).— Austin, April 5, 1911, C. H. 
Thompson “No. 124/11” (M 148744, 148745). Lampasas Co.: Dry calcareous hills, Lampasas, 
June 26, 1916, E. J. Palmer 10300 (S 203882) (M 804048). Mills Co.: 34 mile east of Goldthwaite, 
May 10, 1935, V. L. Cory 12996 (G). Bell Co. orp McLennan Co.: Waco- Temple, June 13, 
1931, E. Whitehouse (UT). 


The intermediate characters lie mainly in the foliage, — in form, color and texture of 
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blade and in color of leaf-margins. Perhaps the failure to distinguish between Y. pallida 
and Y. rupicola, each distinct in the heart of its range, may have been due to the presence 
of such plants, these suggesting that Y. ruwpicola was a very variable species. In regions of 
adjacent ranges plants should be examined with intermediate characters in mind. 

Both species prefer a limestone soil (see Footnote 1, p. 61). Neither, from the records, 
extends appreciably into the country bounding the Edwards Plateau to the east and south 
(see Udden, Baker and Bose, Geolog. Map Texas, Univ. of Texas, 1916) where the soil 
is “Mainly sands and clays.” The Catalogue of the Flora of Texas (Texas Agric. Exper. 
Station, Bull. 550: fig. 1, 1937) attributes Y. rupicola (presumably Y. pallida is included) to 
Plant Areas 3 (Rio Grande Plains), 4 (Blackland Prairies) and 5 (Edwards Plateau); 
the present writer assigns Y. pallida to Area 4, although in Llano Co. it just enters Area 
5, and Y. rupicola mainly to the eastern half of Area 5 although in Comal, Hays and Travis 
Counties it extends into Area 4; intermediates are to be expected along the boundaries of 
Areas 4 and 5, or approximately. Plants of the Rupicolae found in the central and western 
half of Area 5 represent a variable race, suggestive of both Y. rupicola and Y. Thompson- 
iana; the first enters this region from the east, the last from the west; to this territory 
Trelease attributed his Y. Reverchont. 
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Yucca Thompsoniana Trelease in Rep. Missouri Bot. Gard. 22: 101, tt. 104, fig. 1, 
105, 106, 107, fig. 1 (1911), excluding Bigelow’s Los Moros and San Elizario collections. 


Yucca rupicola var. 6 rigida Engelmann in Trans. Acad. Sci. St. Louis, 3: 49 (1873), as to Bigelow’s 
Bufatello collection. 

Yucca rostrata Engelmann ex Trelease in Rep. Missouri Bot. Gard. 13: 68 (1902), as to Bigelow’s 
Bufatello collection. 


Mature plant a small tree, 1-2.5 m. in height (including inflorescence about 3.6 m.), 
with dense, broad, flat- to round-topped crown. Stem 0.6-1.6 m. tall, unbranched or 
forking once or twice at 0.6-1.2 m. above ground, covered with dead, reflexed leaves for its 
entire length, including leaves 0.3 m. in diameter. Head of leaves 0.3—0.6 m. in height and 
in diameter, crowded, neat and tidy in appearance. Base of mature leaf tenaciously 
attached to those adjacent (easily detached in whorls), uniform in size and form, broader 
than long, median length about 2.5 cm., breadth at insertion 2.5-3.2 cm., at union with 
blade about 0.7 cm., broad-triangular with straight sides, margins for 3.2 mm. in breadth 
thin, papery, occasionally ruffled, conspicuously thickened in center near union with blade, 
epidermis cream, drying a yellow-brown, glossy, striate. Blade of mature leaf 25-30- 
rarely 45 cm. in length, narrowed for 5-7.5 cm. above union with base (to about 3.2 mm. in 
width), then gradually broadened to widest point above middle, thence tapered to long- 
acuminate apex, greatest width about 0.7 cm., symmetrical, straight, occasionally falcate 
(such broader and shorter than straight leaves), plano-convex to plano-keeled or some- 
times flat on both surfaces to near apex where concavo-convex, where narrowest rigid, 
elsewhere thin, flexible, finely striate and scabrous on both surfaces, a uniform pale yellow- 
or blue-green, at times tinged with “ashes of roses;” leaf-margins for about 1 mm. in 
breadth corneous, edged with many short, regular, fine teeth; apex long-acuminate; 
spine exceedingly sharp, fragile, slender, brittle or flexible, straw-color. Inflorescence 
long-exserted, 1-1.5 m. in length or even more overall (scape 0.3-0.7 m. in length or a 
little longer, 1.3-2 cm. in diameter at base); inflorescence proper panicled, at base with a 
few flowers produced directly along rhachis or on abortive branchlets, above branched to 
base of racemose tip, acute (racemose tip about 15 cm. in length, scarcely surpassing tips 
of uppermost branchlets), somewhat open or dense according to length and position of 
branchlets, smooth, glabrous or (probably evanescently) pubescent, soon ligneous, green, 
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often tinged with reddish purple; branchlets about 25 in number, those near base commonly 
about 7.5 cm., nearly horizontal, those above 20 cm., uppermost 12 cm., erect-ascending, 
twiggy but strong, slender, rather angular; pedicels 0.7-1.3 cm. in length, slender, 1.6 mm. 
in diameter, scarcely enlarged at union with flower; bracts on scape fairly numerous, 12- 
15 or more in number (depending on length of scape), not widely separated, attached 
obliquely, the free portion tending to twist in various directions; those bracts near base of 
scape 10.2-12.7 cm. in length, rarely even 17.7 cm., 1.3-2.5 cm. in breadth at insertion, 
union between base and blade ill-defined, narrowed for a short distance above base (to 3.2— 
7 mm. in breadth), then broadened rapidly to widest point (where 7-13 mm.), thence 
tapered to long-acuminate apex, portion from insertion to widest point equal to or slight- 
ly shorter than upper tapered portion, margins near base thin, papery, above corneous, 
only intermittently denticulate, straw-colored, with short, sharp spine or merely spine- 
scent; those bracts just below inflorescence proper reduced to 4-5 cm. in length, about 2 
cm. in breadth at insertion, nearly bract-like throughout with papery margins for most of 
length, short-acuminate; bracts at base of branchlets diminishing upward on inflores- 
cence in all proportions, broadest at union with stem, thence tapered with curved sides 
to thickened, acuminate, pubescent apex, thickened in center, coarsely veined, with 
broad papery, very fragile margins; bracts at base of pedicels about 1.3 cm. in length, 
thickened and coarsely veined in center, elsewhere extremely fragile, thin, more or less 
pubescent on outer surface, with fringed, sometimes pubescent margins; a bractlet, very 
similar to bracts at base of pedicels, commonly present, about 0.7 cm. in length; flowers 
many, globose to campanulate, spreading broadly from base at anthesis, expanding first 
close to central axis, last outward along branchlets and at top of racemose tip, large, 3.2- 
5.7 cm. in length, with base (united portion of perianth) short-stipitate below, spreading- 
cup-shaped above, about 3.2 mm. in length, with narrow- to broad-ovate or obovate, 
concave or flat perianth-segments slightly thickened near base, elsewhere extremely thin, 
fragile, conspicuously veined, entire, uneven or coarsely toothed along margins, short- 
acuminate or acute, thickened, papillose at apex; cream, near base greenish, glossy, much 
same length in both ranks, 1.3-2.5 cm. in breadth, or those of inner row slightly shorter and 
broader; filaments 2—2.5 cm. in length, rather flaccid, each free at base from those adjacent 
or just touching, their major lower portion short- or long-pubescent, their clavate tip about 
0.7 cm. in length, erect or erect-ascending, slender, about same breadth as lower portion, 
short-pubescent to papillose; anthers sagittate, less than 5 mm. in length, basal lobes 
about 14 of whole, short-emarginate, smooth; pistil 3.24 cm. in length; ovary slender, 
with inconspicuous shoulders and neck, lower portion oblong-cylindric to slightly ovoid, 
pale or bright yellow-green below, nearly cream above; style slender, slightly enlarged 
near base but not swollen, shorter than ovary, about 1.3 cm. in length, white, terminating 
at base in 3 long, acuminate tips which extend down over upper portion of ovary, at 
apex in 3 short, erect stigmas 1.6-3.2 mm. in length which terminate at apex in a thickened 
central tip flanked by conspicuous, thick, rounded, incurving lobes; fruit abundantly 
produced (50 or more not uncommon on one inflorescence), persistent, 3.2-5.7 cm. in 
length, 1.3-2 cm. in breadth before dehiscence, symmetrical, rarely constricted, slender, 
slightly upward tapered, near top somewhat abruptly contracted into short, slender, 
fragile reflexed tips 0.7-1.3 cm. in length, capsular wall thin but strong, epidermis drying 
a reddish brown, lining of locules orange, at dehiscence splitting for entire length of 
primary fissures, on secondary fissures for length of beaks, 3 carpels flat- to slightly round- 
backed, with a slender, rather flat median rib; old floral base 0.7 cm. in length, enlarged 
above into a broad, 6-parted disk to which old fragile corolla-segments now reflexed 
remain long attached. 

Range. Extending in Texas from southeastern Val Verde Co., across southern 
Terrell and most of Brewster Counties, or from the southwestern end of the Edwards 
Plateau into the Trans-Pecos area. Also in adjacent Mexico. 

For range map see p. 59. 
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Texas. Val Verde Co.: ?Langtry, ‘‘240/09/1,” Thompson 156 (M 148784-148786; 148769 
Thompson letter).— ? Devil’s River, ‘‘160/09/1,” D. Griffiths (M 148778, 148779).— Near Del Rio — 
Comstock, April 1, 1932, E. Whitehouse 8965 (UT).— Devil’s River, April 19, 1931, McKelvey 1897 (AA). 
— Devil’s River, April 22, 1930, M. E. Jones 25967 (PO 178316) (M 995585, excluding fruit of Y. elata). 
Terrell Co.: 26 miles southeast of Dryden, alt. 540 m., trunk 1.5 m. tall, flower stalk 1.5 m. tall, 
a few plants on rocky hillsides, May 3, 1941, H. C. Cutler 4810 (G).— ‘‘Crown of a plant that had a three 
foot trunk,’’ Sanderson, April 14, 1911, C. H. Thompson (N) (M 148790-145792).— West of Sanderson, 
April 21, 1931, McKelvey 1943 (AA).— Sanderson, September 29, 1911, E. O. Wooton (M 148793, with 
letters).— 5 miles east of Sanderson, May 22, 1932, McKelvey 2824 (AA). Brewster Co.: Mesa 
near McKinney Springs, September, 1915, M. S. Young (UT).— Marathon, March 5, 1910, Lloyd 4 
(M 148780, 148781; 148782 Lloyd letter).— Five miles south of Marathon, May 16, 1901, V. Bailey 331 
(W 411202, with photo.)— Frequent on slopes and well drained areas from about 10 miles south of 
Marathon to Santiago Mts., May 5, 1939, O. E. Sperry 1624 (G) (AA).— Rosillos Mts., Marathon- 
Boquillas road, July 15-18, 1921, R. S. Ferris and C. D. Duncan 2753 (CA 110020) (N) (S 126152; cf. 
227366 of cultivated plant) (M 893360).— Near Persimmon Gap in Santiago Mts., April 24, 1931, 
McKelvey 1962 (photos. 118-11, 12; pl. XXII), 1963 (photos. 100-8,9,10; pl. XX), 1985 (AA).— North 
of Persimmon Gap on road to Marathon, March 28, 1932, McKelvey 2582 (photos. 118-5,6; pl. XX1I); 
May 24, 1932, McKelvey 2834, 2837, 2842 (AA).— Not far south of Marathon on road to Boquillas, 
April 13, 1932, McKeluey 2645; May 24, 1932, McKelvey 2843 (AA).— About 40 or 50 miles south of 
Alpine on road to Terlingua, April 12, 1932, McKelvey 2641 (AA).— 50 miles east of Alpine, between 
Sanderson and Marathon, May 22, 1932, McKelvey 2826, 2827 (AA). Presidio Co.: Mountain 
sides, S. Casa Piedra, August 6, 1931, O. M. Clark 4233 (M 1018732, excluding fruit of Y. elata). W it h- 
out precise locality: “Coll. N. Mex. 1851-52,” [probably from southwestern Texas] ‘‘all,”’ 
“73.” C. Wright (G); same locality and date, Wright 1909 [assigned number] (N). 

Mexico. Chihuahua: ‘‘Mountains, Bufatello, Aug[ust] 10, 1852,’ J. V. Bigelow (N; ‘‘type 
sheet’’ according to caption of Trelease’s Plate 104, 1911) (M 148777; labelled “‘type’’) (N; ex Herb. 
Hasse) (N; ex Herb. Le Roy, as to small leaf). Coahuila: Eastern border of the Llano de Guaje, 
along road from Tanque del Aparejo, 25 miles southeast of Tanque Armendias; Limestone ledges of arid 
hill near La Pistola, 12 miles from Armendias; stems 2 m., locally common, August 27, 1940, 7. M. John- 
ston and C. H. Muller 771 (AA).— Road from Castillon to San Jose (via Santa Elena), Sierra de las 
Cruces, eastern foothills, mile north of Santa Elena Mines, frequent, especially on limestone ledges, stems 
usually about 1.8 m. tall, August 15, 1940, 7. M. Johnston and C. H. Muller 329 (AA). 


Yucca Thompsoniana was published by Trelease in 1911. In 1902 he had described a 
Y. rostrata, citing three J. M. Bigelow collections made in 1852: (1) from Bufatello, 
Chihuahua, Mexico; (2) ‘“‘what may possibly be the same thing,” from 30 miles below 
San Elizario (on the map and in the text of the United States-Mexican Boundary Survey 
it is spelled San Elceario), El Paso Co., Texas; (3) from Los Moros, apparently a stream 
(often spelled Las Moras) rising north of Brackettville, Kinney Co., Texas, flowing south- 
west and emptying into the Rio Grande in northwest Maverick Co. Trelease also named, 
“apparently the same thing,” some Edward Palmer material from Monoclova, Coahuila, 
stating that to it Engelmann attached the manuscript name Y. rostrata. In describing 
Y. Thompsoniana he indicated in synonymy that his earlier Y. rostrata, in so far as the 
“Bigelow collection” was concerned, was identical with this new species; “collection” 
should have been plural for under Y. Thompsoniana he cited the three Bigelow collections 
just mentioned; this material is scattered, variously labelled, mixed with other species, 
etc., so that it seems well to reassemble it here. 

(1) One sheet, fruit and leaves, in the Torrey Herbarium (N), named by Trelease in 
the caption of his Plate 105 as “type sheet” of Y. Thompsoniana (the sheet itself is not so 
labelled), is from ‘Mountains, Bufatello. Aug. 10, 1852, Dr. Bigelow;”’ a pencil note 
initialed by C. C. Parry reads; ‘‘Looks different from Lindheimer’s Approaching Y. brevi- 
folia Engel. [This is followed by a note ‘by no means ! G. E.’] The locality is a volcanic 
district, on the Rio Grande near Presidio del Norte.” A second sheet (M 148777) with 
two leaves, once in the Torrey Herbarium, bears Trelease’s notation “type.” A third 
sheet (N; ex U. S. Nat. Herb.) is merely labelled “Bufetillo Mts. Mex. Bound. Survey;” 
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a number, 5/73, may be a record of the Hasse Herbarium of which it was once a part. 
A fourth sheet, with only ““M. B. Survey” on a Le Roy Herbarium label, bears two leaves, 
a flower and an immature fruit; the smaller of the two leaves seems to belong here, the 
larger leaf (? flower and fruit) was probably part of the Las Moras collection described 
under (3) below. 

(2) The Bigelow specimen (N; Torrey Herb.) from ‘Sandhills 30 miles below San 
Eleazario on the Rio Grande, June 14, [18]52,” has flowers and an inflorescence branchlet; 
there is an uninitialed determination “‘Yucca baccata var. macrocarpa;” a second label 
reads: ‘The shape of the pistil and especially that of the ovules prove that this is either Y. 
angustifolia or more probably one of the small forms of Y. rupicola, certainly not Y. 
baccata. G. Engelmann Jan[uary] 1870;” despite Engelmann’s comment, the flowers and 
branchlet indicate a baccate species, probably Y. Torreyi, once called Y. baccata var. 
macrocarpa; the notation about the ovules is unsatisfactory since they “prove” the plant 
to be, not one species, but one of two very different ones, nor is it clear what is meant by 
‘one of the small forms” of Y. rupicola. A second sheet (N), with four inflorescence 
branchlets and flowers, has two labels; one, evidently Bigelow’s, cites the above locality; 
another reads: “I suspect that these are the flowers of the long-fruited pulpy Yucca of 
which Mr. Thurber sent me the leaves;” this is initialed by John Torrey. These two sheets 
seem to have formed one collection; both were determined as Y. Thompsoniana by 
Trelease. The flowers on a third sheet (W 23386), which, as to fruit and foliage, seems to 
belong with Bigelow’s Las Moras collection, probably should be associated with this San 
Elizario material. 

(3) There are five sheets with Bigelow’s Las Moras material: One (N; Torrey Herb.) 
is from ‘‘Gravelly hills and plains near Los Moros, Sept[ember] 23, [18]52,” and bears the 
determination “Yucca rupicola Scheele, Yucca tortifolia Lindh. Mss.;’’ there is one leaf, 
two capsules and seed. Another (W 23356) has merely the usual Mexican Boundary 
Survey label (with the number /478), and very similar fruit and leaves to the Torrey 
Herbarium sheet; a flowering branchlet appears identical with those of the San Elizario 
collection noted under (2). Seed and a sketch of a capsule labelled from Las Moras is on a 
third sheet (M 145776). The fourth sheet (N), with Mexican Boundary Survey label (and 
the number 1478), has two leaves, similar to all the others and, in a folder, flowers labelled 
from Hurrah Creek, New Mexico, which, therefore, belong elsewhere. The fifth sheet (N; 
ex Herb. Le Roy) has been mentioned under (1) above; the large leaf of this sheet belongs 
apparently with this Las Moras collection. The Report of the Survey (p. 70) refers to Las 
Moras thus: “. . . This district of country, extending along the river seventy miles, until 
within five or ten miles of the mouth of the San Pedro, or Devil’s river, is nevertheless the 
most fertile and desirable portion of the whole Rio Bravo for settlement. On the Texan 
side it is watered by the beautiful limpid streams of Las Moras, Piedras Pintas, Zocaté, and 
San Felipe, which comes into the Rio Bravo at right angles and at equal intervals.” The 
collection from Las Moras, which is neither Y. rupicola nor Y. Thompsoniana as here 
understood, came, therefore, from a region where the ranges of these two species adjoin or 
interlock and where intermediates are prevalent. 

In summary: Of the three Bigelow collections cited by Trelease for his Y. Thompson- 
iana only the one from Bufatello is believed to represent that species; it (4 sheets) consti- 
tutes the type. The San Elizario collection (3 sheets) is Y. Torreyi Shafer. The Las Moras 
collection (5 sheets) represents the assumed intermediate race (Y. rupicola Scheele XY. 
Thompsoniana Trelease) to which Trelease at one time gave specific rank under the name 
Y. Reverchont. 

In addition to this Bigelow material Trelease cited six other collections for his Y. 
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Thompsoniana. Of these Pecos Viaduct (Thompson, 1910; M 148783) seems to be merely 
a photograph of seedlings, the “boxed panicle’ not located but probably illustrated in 
Trelease’s Plate 106. Devil’s River (Griffiths, 1909; M 148778, 148779) and Langtry 
(Thompson 156, 1909; M 148784148786) have unusually slender leaves, the narrow bases 
indicating immaturity; they cannot be determined with assurance. Comstock (Thompson, 
April 12, 1911) was referred to his Y. Reverchoni by Trelease but the three sheets (M 
148787148789) are labelled Y. Thompsoniana, only the photograph (M 148673) bears the 
name Y. Reverchoni; this collection represents one of the intermediates. Marathon (Lloyd 
4, 1910; M 148780, 148781), Sanderson (Thompson, 1911; M 148790-148792; N) and 
Sanderson (Wooton, 1911; M 148793) are believed to be Y. T hompsoniana. 

After Bigelow, the next to collect Y. Thompsoniana appears to have been Charles 
Wright. Wright 1909 [assigned number] (N; Torrey Herb.) was determined by Engelmann 
as Y. rupicola var. rigida, by Trelease as ““Y. rigida...... [Herbarium name deleted] 
in hb. Gray = rupicola’”’, and, evidently later, as “Y. Thompsoniana W. T. 11/11.” 
Trelease’s Plate 37 (1902) of this sheet is captioned ““Y. rupicola?” His final determina- 
tion on the specimen seems to be the correct one; the locality remains in doubt since there 
is no Wright field number. Wright 1909 with his field number 24 (G) is the sheet to which 
Trelease referred as “in hb. Gray = rupicola;” it is reproduced in Trelease’s Plate 38; 
according to Wright’s field notes in the Gray Herbarium his 24 is “Yucca tortif.? Declivi- 
ties of the Sabinal. May 13 [1851]” and probably, therefore, from Frio Co. or Uvalde Co., 
Texas; it is referred to the intermediate race already mentioned. Wright 73, with notation 
“a))” on a label printed “Coll. N. Mex. 1851-52,” is Y. Thompsoniana; unfortunately 73 
has not been found in the field lists so that the region of collection is not known.' Torrey 
(Botany, Emory Report, 221, 1859), under Y. rupicola Scheele, cited “No. 688, 689, and 
1,909, Wright...” Two sheets of Wright 689 (this number apparently assigned) bear 
merely the printed label “Collected in Expedition from Western Texas to E] Paso, New 
Mexico, May—October, 1849, by Charles Wright;” the material (flowers and leaves) might 
possibly be Y. Thompsoniana but again intermediates are more likely. One sheet of 
Wright 688, with his own number 288, according to the field notes is from the Austin and 
San Marcos region of central Texas and is Y. rupicola; unfortunately this does not mean 
that the plant with assigned number 689 came from nearby. We have, therefore, only 
two Wright sheets of Y. Thompsoniana, — Wright 1 909 (Torrey Herb.) and Wright 73 (G) 
with locality of collection unknown in each instance. 

Except for Trelease’s first description of Y. Thompsoniana there is no literature. A 
few notes and letters, none very helpful since they may refer to intermediates, are pre- 
served at Missouri: E. O. Wooton and Trelease (M 1487 93), F. E. Lloyd and Trelease 
(M 148782) and C. H. Thompson (M 148769). 

Trelease gave the range of Y. Thompsonzana as “Texas and adjacent Mexico, in the 
region of the great bend of the Rio Grande, from Devil’s River to Presidio, Marathon and 
San Elizario.”” Bigelow’s San Elizario collection has been referred to Y. Torreyi, other- 
wise this range does not differ greatly from the one accepted here. 

1E. O. Wooton, in his Southwestern localities visited by Charles Wright (Bull. Torr. Bot. Club, 33: 562, 1906) 
stated: “. . . . Practically all of the plants of the 1849 collection were gathered in what isnow the state of Texas... . 
The plants obtained on the 1851 trip were mostly collected in New Mexico (about Santa Rita), although all the time 
from September 2 to October 4 was spent on a trip through southeastern Arizona and northeastern Sonora... - 
Nearly all the plants collected in 1852 were obtained in Texas. He made a ten days trip . . . in northern Chihuahua 
and another of four or five days . . . in southern New Mexico . . . since the specimens of the 1851 and 1852 collec- 
tions were sent out under the same printed label . . . it is not possible to tell which specimens were collected each 
year.” The List of localities visited in 1851, compiled by Wooton, only begins with July 4 and 5 but the early part 


of that year must have been spent en route to New Mexico for Wright’s field lists show that on June 14, 1851, he 
was near the headwaters of the Limpia, Jeff Davis Co., Texas. 
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There are records of this species from as far east as southeastern Val Verde Co., where 
the habit is stemless or short-stemmed; about Comstock the very similar plants become 
more numerous; between Langtry, Val Verde Co. and Sanderson, Terrell Co., the small- 
tree habit becomes more apparent. The handsomest specimens were seen (pls. XX, XXI, 
XXII) north of Persimmon Gap in the Santiago Mts. of Brewster Co., the trunks some 
1-1.5 m. in height, the compact crowns large and symmetrical; a similar colony grew some 
50-60 miles south of Alpine towards Terlingua. The plant was not seen west of Alpine 
towards Van Horn, northward from Alpine to Fort Davis, along the Fort Stockton road 
from Alpine to San Angelo, or from Van Horn northeast to Big Spring; nor, in the herbaria 
studied, are there United States records from west of Brewster Co. Therefore the New 
Mexico labels of the Charles Wright collections attribute the species to a region far west of 
its verifiable range which is mainly confined to the country along the Rio Grande, — Val 
Verde, Terrell and Brewster Counties. It doubtless occurs north of these and probably 
somewhat east of the first-named, but along the eastern range limits the characteristic 
tree-habit is rarely seen; also, since to the east and northeast begins Trelease’s Y. Rever- 
choni (here treated as an intermediate race), identification in this area demands examina- 
tion of each individual, and not all bear the flowers and fruit which assist in this. 

Yucca Thompsoniana is a plant of rocky slopes and foothills, scattered and less happy 
on the desert tracts frequented by Y. Torreyi; it was seen at elevations of from 240 m. 
(Kinney Co.) to 1050 m. (Big Bend region), often in company with Nolina, Dasylirion, 
Lecheguilla and Creosote. Flower shoots were nearly 1 m. tall in mid-April, by mid-May 
in best bloom or going by in extremely hot regions; some were pubescent but it seems 
probable that this pubescence disappears somewhat with age; brittle at first, scape and 
inflorescence branchlets soon become ligneous and difficult to cut. The common form of 
panicle was broad with rather long, wide-spreading branchlets, but a narrower form with 
shorter and more erect branchlets was not unusual and this appeared more densely 
flowered than the broader form; reddish brown or “crimson lake” often tinged all parts of 
the inflorescence. The flowers, with little or no fragrance, were about 5 cm. long; the 
corolla, drooping or expanding broadly, was cream-colored with a little green near the base, 
waxen, glossy, the segments thin and translucent especially along the margins; filaments 
were very pubescent, the clavate tip erect or erect-ascending and little differentiated in 
size from the lower portion; the pistil was about 3.2 cm. in length, the ovary slender, 
its upper portion partly covered by the long basal lobes of the style; stigmas were erect, 
shortish and appeared somewhat truncate. Fruit for the most part was considerably longer 
than broad, rather slender, with flat-backed carpels. Not a few capsules, however, were 
more ovoid and round-backed especially near the base, the upper portion somewhat 
rostrate; this form seems to be common in herbaria and is not unlike, although smaller, the 
one found in Y. rostrata;it differs, however, in the thinness and fragility of wall and beaks 
and in the fact that these beaks split noticeably along the secondary fissures, —in Y. 
rostrata the wall and beaks are‘ hard and ligneous and any splitting except along the 
primary fissures is very rare; nor is this form unlike the one found in Y. rupicola although 
the capsule of that species is slightly larger, more prone to constriction and even more 
fragile, and the epidermis is soon black. In Y. Thompsoniana the epidermis is pale tan or, 
often, reddish tan, and shows a slightly flaky tendency. The species is neat and tidy in 
appearance, in this suggestive of the dwarf variety of the Joshua-tree; the leaves remain 
green, stiff, straight and untattered for a long time, — in marked contrast to those of most 
capsular species with filiferous leaves; length and breadth of blade seem to differ but little 
in one head and the crown is therefore rather symmetrical. In the eastern part of the 
plant’s range, perhaps mainly among the intermediate race next discussed, we find a less 
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symmetrical leaf-cluster, long leaves interspersed with short, etc. A stand of Y. Thompson- 
iana, whether in flower or in fruit or even lacking either, was always handsome and 
attracted attention. 
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In a paragraph introductory to his new species Yucca Reverchoni, Trelease (1911) 
wrote: “So closely allied to Y. Thompsoniana as to be easily confused with it, is another 
plant likewise of the group of Y. rupicola that differs about as much from the one as it does 
from the other.’ This is a good description of the yuccas found from about San Angelo 
(the type locality of Trelease’s Y. Reverchoni) south, slightly southeast and southwest as 
far as the Rio Grande where one is often uncertain whether the species is Y. rapicola or 
Y. Thompsoniana; instability is so great in these plants that specific recognition seems 
unjustified. 

In his text Trelease cited San Angelo as type locality; the type sheet (M 148679) is 
from Twin Mountain, San Angelo, Tom Green Co., Reverchon 4030, May 20, 1908. There 
are two other sheets; one, also Reverchon 4030 (M 145680), the other (M 148678) of same 
date, citing only the county, looks like the same collection. There is also a Reverchon 
collection of May 21, 1903, from San Angelo (M 148675—148077), with Trelease’s de- 
termination Y. Reverchoni; it closely resembles the type material; the collector’s label is 
inscribed “Y. rupicola Reverchoni Trelease;”’ this name appears in Trelease’s hand on the 
collection of May 21, and on two other sheets (M 148672, photographs) (M 148677, a 
Reverchon letter). 

What is presumably Trelease’s plant has been examined near San Angelo, it is not 
common about that city, and for a distance southward in Sutton Co.; south of Sonora, in 
the vicinity of Substation 14 of the Texas Agricultural Experiment Station, it seems 
more plentiful; this region is not far north of the one (from Uvalde Co. west to the Pecos) 
where the writer found plants intermediate to Y. Treculeana (southcentral Texas) and Y. 
Torreyi (western Texas); while included (Bulls. 550, 551, Texas Agric. Exper. Station) 
in the southwestern part of the Edwards Plateau this region apparently constitutes a 
transition from the fertile areas extending inward from the Gulf of Mexico and the arid 
lands of Trans-Pecos Texas. Here, as further north, grow many confusing plants of the 
Rupicolae; Y. rupicola approaches from the east, doubtless entering the region in Uvalde 
Co. and in others farther north; Y. Thompsoniana, coming from the west, has been found 
in Val Verde Co. This area corresponds with the range ascribed by Trelease to Y. Rever- 
choni, — “Western Texas, in the region between Y. rupicola and Y. Thompsontana.” 


Collections identified with this group of intermediate plants are: Tom Green Co.: “Rocky 
bluff. Twin Mts. (Tom Green Co.), May 20, 1903, Rleverchon] 4030 Tex. Fl. 2554” (M 148679, 148680; 
type of Y. Reverchoni Trelease); Tom Green Co., May 20, 1903, J. Reverchon (M 148678).— San Angelo, 
May 21, 1903, Reverchon (M 148675-148677).— On road from San Angelo to Sonora, April 19, 1932, 
McKelvey 2630 (AA). McCulloch Co.: Brady, July 18, 1926, B. C. Tharp 4317 (UT). Mason 
Co.or Kimble Co.: Rocky bluffs between Mason and Junction City, “likely a new species, leaves 
few flat on ground (not rupicola as refered [sic]),” May, 1884, Reverchon 1603 (M 148741). Edwards 
Co.orSutton Co.: South of Sonora, Tex. A. and M. Sta., July 8, 1928, B. C. Tharp 6378, 6379 
(UT).— Near Substation 14, Texas Agric. Exper. Station, April 9, 1932, McKelvey 2629 (AA). — Ranch 
Experiment Station, May 20, 1932 (collected by V. L. Cory) McKelvey 2878 (AA). Uvalde Co.: 
Uvalde, September 4, 1900, Trelease 430 (M 148746). — 4% miles west of Sabinal, May 3, 1933, V. L. 
Cory 6097, 6098 (AA).— Declivities of the Sabinal, May 13, 1851, C. Wright 24 and 1909 [assigned 
number] (G).— Laguna region, on Mrs. Wynn’s ranch, May 20, 1932, McKelvey 2801, 2802 (AA). 
Maverick Co. or Kinney Co.: ‘Gravelly hills and plains near Los Moros, Sept. 23/52 Dr. 
Bigelow” (N) (M 148776) (W 23386; with only Mex. Bound. Survey label and no. 1478; excluding flowers) 
(N; ‘‘Bigelow,’’ Mexican Boundary Survey and no. 1478; excluding Hurrah Creek material) (N; ex Herb. 
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Le Roy; ‘“‘M. B. Survey;” as to small leaf only). Kinney Co.: West of Nueces River near Fort 
Clark, October, 1883, V. Havard 18 (M 148674).— Between Laguna and Brackettville, May 20, 1932, 
McKelvey 2796 (AA).— About 40 miles west of Uvalde on road to Del Rio, May 22, 1932, McKelvey 
2815 (AA). Val Verde Co.: ? Del Rio, May 1, 1931, M. E. Jones 28565 (PO 190057).— Comstock, 
April 12, 1911, Thompson (M 148787-148789; 148673, photo.). — ? Comstock, May 11, 1901, H. C. Ober- 
holzer 17 (UT).— Devil’s River, May 22, 1932, McKelvey 2819, 2820 (AA).— Between Pecos River and 
Devil’s River, April 20, 1931, McKelvey 1908 (AA). Without precise locality: “Yucca rupi- 
cola Scheele Texas Buckley’ (P).— Cretaceous bluffs west of Colorado, May, June, [1885 ?], J. Reverchon 
154 (G).— “Collected in Expedition from Western Texas to El] Paso, New Mexico, May-—October, 
1849, by Charles Wright,’ 689 [? assigned number] (W 23391) (G). Terrell Co.: 10 miles east of 
Sanderson, April 21, 1931, McKelvey 1941 (photo. 97-6;pl. XXIII), 1942 (AA). The Texan range extends, 
therefore, from Tom Green Co. and McCulloch Co. southward to the Rio Grande. 

See range map p. 59. 


The type of Y. Reverchoni Trel. has the straight, flat leaves of VY. Thompsoniana and 
they are of very similar breadth and length; their color is darker, olive - as against pale 
sage-green, and the corneous margins are reddish and dark, — more as in Y. rupicola; 
the inflorescence is sometimes pubescent as often in Y. Thompsoniana; the filaments are 
peculiar, definitely abnormal in the 3 sheets of Reverchon’s collection of May 21, 1903; 
the stigmas are variable. Trelease also cited for his species Havard 18 from Fort Clark, 
near Brackettville, and Thompson, April 12, 1911, from Comstock; the leaves of the first 
are longer and broader than in Y. Thompsoniana, about the length found in Y. rupicola 
but narrower and their color and concavity suggest that species; the Thompson collection 
bears Trelease’s determination Y. Thompsoniana, not Y. Reverchoni for which it was cited; 
the writer considers it to be one of the intermediates because of the long slender leaves. 

The earliest collection belonging to this group of unstable plants seems to be Wright 
689, of 1849; 689 does not appear in Wright’s field lists of that year and was perhaps 
assigned. However, his 688 of 1849 came from “...the San Felipe and east to the 
Medina,” his 741 (a “Liliacae?’’) from “high hills, Devil’s River;” 689, if Wright’s own 
number, falling between these, would place that collection in the region of intermediates 
since he was traveling west. Wright 24, with assigned number 1909 (G), according to his 
field lists of 1851 was “Y. tortif ? Declivities of the Sabinal May 13,” Y. tortifolia was 
Lindheimer’s name for Y. rupicola; this sheet is reproduced in Trelease’s Plate 38 (1902) 
for that species but here it is placed with the intermediates. Since Wright went from San 
Antonio to the Hondo, the Sabinal, the Nueces, etc., and undoubtedly more or less direct- 
ly, the Sabinal was probably met in Frio or Uvalde Counties where the unstable race 
occurs. No more confusing area was found, as far as these plants are concerned, than 
about Laguna, Uvalde Co., and on to Brackettville, Kinney Co.; both Wright 689 and 
24 seem to be intermediates, regardless of locality. 

The Bigelow collection from Las Moras was referred to Y. Thompsoniana by Trelease 
(1911) but, as noted under that species, the writer places it here. The much constricted 
fruit is very similar to that of Y. rupicola, the foliage to that of Y. Thompsoniana although 
one leaf would be unusually broad (2 cm.) for that plant; the flowers on one sheet (W 
23380) are Y. Torreyi and do not belong with the foliage. The Las Moras collection comes 
from the region of intermediates, Las Moras one of the streams emptying into the Rio 
Grande in the general vicinity of Devil’s River. 

In other collections here cited for this race we find the instability which was noted in 
the field; fruit does not synchronize with foliage (as in the Bigelow specimen just mention- 
ed); inflorescences show frequent abnormalities, several flowers united into one, rhachis 
and branchlets fasciate and so on. The foliage of some, indeed of most, is long and rather 
slender, suggesting Y. rupicola influence; however, in certain specimens, such as T harp 
from Brady (UT) it is short as in Y. Thompsoniana but too broad for that species; in 
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Wright 24, with assigned number 1909, it is about the length found in Y. rupicola but 
flat as in Y. Thompsoniana. In the field, where this race is found, plants were neither 
universally acaulescent (as in Y. rupicola and in Trelease’s Y. Reverchoni) nor truly arbores- 
cent (as in well-developed Y. Thompsoniana) but varied from stemless to shrub-like, 
the stems prostrate to more or less erect and 0.3-0.7 m. in length; noticeable also was 
a vigorous growth which produced a denser, more untidy crown than is characteristic of 
either species. 

Mr. V. L. Cory wrote (in litt. August 29, 1932): “My ideas concerning the two 
species, Thompsoniana and Reverchoni, are that flowering plants of the two are readily 
separated due to the fact that the former is caulescent and the latter is not. In this 
connection they are separated in area of distribution, or apparently they are. They may 
overlap in Val Verde and Terrell counties, but I have not observed this is the case. If 
these statements are true then the geographical distribution or the locality will determine 
which species is present when immature plants are found.” The writer places the region 
of interlocking ranges (or of Trelease’s VY. Reverchoni) mainly to the northeast, east and 
southeast of the counties named by Mr. Cory, but within that area has not found the 
distinction between stemless and caulescent plants well-defined; even about Substation 
14, which appears to be included in the range of Y. Reverchoni (or the writer’s inter- 
mediates), noticeable stems are remembered as not unusual. One group of plants which 
would seem to fall in the same category (McKelvey 1941, photo. 97-6; pl. XXIII) is cited 
tentatively since it was found as far west as “10 miles east of Sanderson,” in Terrell Co.; 
the untidy appearance of this plant and of its neighbors, they can be seen in the back- 
ground of the picture, the asymmetrical crowns with leaves of many lengths and assuming 
many directions, seemed very different from Y. Thompsoniana of the region; that neat 
and symmetrical species can be seen in the writer’s photograph (98-5;pl. XIX) taken in 
Brewster Co., just over the Terrell Co. line, no great distance west of McKelvey 1941. 
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Yucca rostrata Engelmann ex Trelease in Rep. Missouri Bot. Gard. 18: 68, tt. 40, 
41, 42, 84, fig. 3, 93, fig. 2 (range map) (1902), excluding Bigelow collections. 


Yucca rostrata var. linearis Trelease in Rep. Missouri Bot. Gard. 18: 226 (1907). 
Yucca rostrata {. integra Trelease in Rep. Missouri Bot. Gard. 22: 102 (1911). 


Mature plant arborescent, 3—3.6 m. in height (including inflorescence 4.5 m. or more), 
solitary, with one or several stems. Stem straight, tall, covered to ground with closely 
reflexed dead leaves, neat rather than shaggy in appearance. Head of leaves symmetrical, 
large, crowded, somewhat elongated, round-topped. Base of mature leaf tenaciously 
attached to stem and to adjacent leaves, uniform in size and form, broad-wedge-shaped, 
more than twice as broad as long, median length 4—6.5 cm., breadth at insertion 6.5—9 cm., 
at union with blade 1.3-2 cm., margins straight or convex-curved, thin, papery, brittle, 
somewhat ruffled, near union with blade much thickened (to about 1.3 cm.) horizontally 
on inner, longitudinally on outer surface, epidermis where protected from light cream- 
color, where exposed slightly darker, eventually greenish to light brown, occasionally 
marked at base and at margins with a crimson line, extremely glossy, striate. Blade of 
mature leaf 25-60 cm. or even more in length, narrowed, at first abruptly then almost 
imperceptibly for 7.5-15 cm., then gradually broadened to widest point well above middle, 
thence tapered rather rapidly to acuminate apex, greatest width about 0.7-1.3 cm., 
straight, symmetrical, much thickened just above union with base, the thickening tapering 
upward and disappearing at or just below widest point, where thickened rigid to stiff and 
convex to keeled on both surfaces, elsewhere flexible and flat to near apex where concavo- 
convex, somewhat glaucous, smooth on both surfaces, when green scarcely striate, oc- 
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casionally “watered,” pale yellow-green, at times tinged with “ashes of roses,” for 2 ens 
below spine, dark red-brown; margins corneous for about 1 mm., intermittently or for 
entire length finely and evenly denticulate or smooth, lemon-yellow to yellow-ochre; 
apex acuminate; spine short, about 1.6 mm. in length, acicular, strong, straw-color. Inflor- 
escence short-exserted or partially included, 1.2-1.4 m. in length overall (scape about % 
length of flowering portion, 4 cm. in diameter at base), obovoid, narrowed below, gradually 
spreading above to about 0.6-0.7 m. in breadth, acute, (racemose tip scarcely exceeding 
ends of uppermost branchlets), soon ligneous, at extreme base a few flowers produced on 
central axis or on abortive branchlets, above on racemose tip; branchlets many, 30-40 or 
more in number (basal and uppermost 2.5-7.5 cm. in length, gradually lengthening 
upward, the longest about 38.2 cm.), basal ones erect-ascending, those near top spreading- 
ascending to horizontal, ligneous, straight, stiff, sometimes angular, sometimes 4-sided; 
bract-material insufficient; flowers (notes made from dried material: E. J. Palmer 34047, 
Trelease 165, etc.) many, rather large, 5.7-6.5 cm. in length, with narrow- to broad-ovate, 
thin, fragile, conspicuously veined perianth-segments; those of inner row about 2.5 cm. in 
breadth, acute, those of outer row about 1.3 cm., acuminate; filaments 2.8-3.2 cm. in 
length, reaching to or above base of style, with nearly erect clavate tip some 0.7 cm. in 
length; pistil ca. 4.5 cm. in length; ovary slender, oblong-cylindric below with long, tapered 
upper portion; style slender, 1 cm. in length, with erect stigmas; fruit often produced in 
great numbers (100 or more on one inflorescence), durable, persistent, commonly rather 
long, 5-7-rarely 8.2 cm. in length, 1.3-2 cm. or slightly more in breadth, symmetri- 
cal, rarely constricted, below stout, rounded, above slender, attenuate, with 3 long, 
reflexing, strong, stoutish beaks about 2.5-3.2 cm. in length, capsular wall strong, hard, 
epidermis smooth but with drying crinkled, turning a pale tan, eventually dark brown or 
black, lining of locules smooth, yellow, at dehiscence splitting for entire length along 
primary fissures (but remaining appressed below middle), on secondary fissures rarely 
splitting, or at most at extreme tips of beaks, 3 carpels round-backed, with a narrow, 
upward-tapered median rib; old floral base 1.3 cm. in length, enlarged above; pedicels 
short, 1.3 cm. or a little more in length, somewhat flattened, slender; seed very small, 
dull black. 

Range. From Mexico just entering Trans-Pecos Texas in southeastern Brewster Co., 
not far west of the Rio Grande. For range map see p. 59. 


Texas. Brewster Co.: Rocky ground along small intermittent creek, 60 miles south of 
Marathon, caulescent, 2-4 m. tall, May 21, 1928, E. J. Palmer 34047 (AA) (N).— Old Glen Springs road 
(off Marathon—Boquillas road), not far west of Rio Grande, April 13, 1932, McKelvey 2643, 2644 (photos. 
120-10, 11, 12; pl. XXIV) (AA).— Maravillas Canyon, 6 miles from mouth, 50 miles south of Marathon, 
alt. 750 m., flowering stalk 1.5 m. tall, trunk 1 m. tall, May 3, 1941, H. C. Cutler (G).— Entrance to 
Maravillas Canyon from Black Gap, 50 miles south of Marathon, alt. 750 m., trunk 1 m. tall, growing in 
bed of small wash, flowering stalk 2 m. tall, May 3, 1941, H. C. Cutler 4803 (AA). 

Mexico. Coahuila: ‘‘Cafions, Sierra de Parras...Dr. Purpus. Two plants received at 
Garden, June 3, 1905, 206/05/2”’ (M 148706; type of Y. rostrata var. linearis Trelease).— ‘‘Rocky canons, 
Sierra de Parras . . ., April 1905,” C. A. Purpus (UC 142140, excluding flowers and branchlet).— “‘Parras, 
Purpus 4/9/05” (M 148696).— “Yucca rostrata n. sp. ‘Amole’ or form of Y. rupicola? Tree 8-10 feet 
high; panicle 214-3 feet long, much branched, Monclova . . . Aug[ust], 1880, Dr. E. Palmer” (M 148694; 
type) (M 148695) (2 sheets, G).— Sabinas, May 21, 1902, E. W. Nelson 6231 (M 148693; 920754, ex- 
cluding one elongated capsule) (N; collector’s number changed, probably wrongly, to 6831).— East 
of Hacienda La Rosa, Municipio de Ramos Arizpe, dry mountain slope, June 14, 1936, F. L. Wynd and 
C. H. Mueller 47 (G) (M 1113843).— Soyate, 3 m. tall, flowering stalk 7 m. high, stem clothed with 
dead leaves, fruit with oppressive odor, elevation 1365 m., El Berrendo, near Mizquiz, July 13-16, 1939, 
S. S. White 1861 (G)— Hacienda Mariposa, at the foot of the eastern slope of the Sierra de Puerto 
Santa Anna, Municipio de Muzquiz, June 23, 1936, F. L. Wynd and C. H. Mueller 257 (G) (M 1114138). — 
Peyotes, April 27, 1900, W. Trelease 165 (M 148702, 148703; 148698 probably same but collector’s number 
lacking); same locality, April 9, 1900, W. Trelease 166 (M 148704); same locality, September 3, 1900, 
W. Trelease (M 148699).— Abundant on the Hacienda de la Babia, n. w. of Sabinas, March 10, 1906, 
R. Endlich 1161 (M 148692; type of Y. rostrata f. integra Trel.). 
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When describing Yucca rostrata, Trelease (1902) cited three Bigelow collections 
which he later (1911) referred to his Y. Thompsoniana (see p. 71) and a collection made 
in August, 1880, by Dr. Edward Palmer at Monclova, Coahuila, Mexico; to the last, 
Trelease stated, Engelmann had “attached the manuscript name Y. rostrata, descriptive 
of the long-attenuate apex of the fruit.”” He also stated that the same plant was cultivated 
at Ciudad Porfirio Diaz and in station yards along the Mexican International railroad and 
that he had studied it about Peyotes, ‘‘on the water-shed between the Rio Grande and 
Sabinas.”’ 

The Palmer, Monclova, collection is found on four sheets; the most important in 
content (M 148694, fruit and leaves) was designated by Trelease as type; the fruit, old and 
black but still in good condition, is nearly identical in form and in strength of wall with 
that of McKelvey 2643, 2644, from the southeastern tip of the Big Bend, Texas. An Engel- 
mann label reads: “Yucca rostrata n. sp. or form of Y. rupicola? ‘Amole’ Tree 8-10 feet 
high, panicle 214-3 feet long, much branched, Monclova... Dr. E. Palmer, Au[gust] 
1880;” Trelease noted on another label: “Y. rostrata Engelm. in hb. Type;”’ he had written 
“—Y. rigida,”’ but this he crossed out. Two other sheets of this collection are in the Gray 
Herbarium; one (fruit and leaves) also bears Trelease’s determination “Y. rigida,”’ 
unchanged; it was, in 1918, determined by J. F. Macbride as Y. rigida; the other sheet 
(fragments and seed) Macbride determined as VY. rostrata; the writer is unable to make the 
distinction. A fourth sheet (M 145695) is of seed only. 

The mature fruit of Y. rostrata is rather large by comparison with that of Y. Thomp- 
soniana; the lower portion containing the seed is stout, nearly globose, about the same 
length or shorter than the upper portion (once the tapering neck of the ovary) which 
consists of long, outward curving, tapering tips; these rarely split along the secondary 
dissepiments, if at all only at extreme tips; the wall is thick and often ligneous. The 
capsules of the Palmer collection answer this description and are very similar to those of 
Wynd and Mueller 257 and of Nelson 6231; this last includes one curious, elongated capsule 
which may merely represent an abnormality, no similar one has been found in Mexican 
collections. 

Trelease noted the flowers of Y. rostrata as “‘rather large,” basing this upon the plants 
growing at Peyotes; Trelease 165 came from there and the flowers (with corolla 7.5 cm. 
long) conform in size; moreover, they are such as are found in all members of the Rupicolae 
entering the United States, — the ovary long and tapering (the upper portion promising 
to develop into the long beaks of the fruit) and the style long and slender; it falls later and 
is not present on the old capsule. The only other collections with flowers similar to 
Trelease’s Peyotes material are E. J. Palmer 34047 and the two Cutler collections, both 
from Texas; the last-named constitute the most northern record at present from this 
country. The writer made two trips to the tip of the Big Bend in 1932 (mid-April and 
late May) hoping to find flowers (old fruit had been collected April 13) but without success; 
a third year of severe drought doubtless explained the absence of bloom, Y. carnerosana 
of the same region producing scarcely an inflorescence that season. In the collections of 
fruit and flowers mentioned the leaves are very similar, straight, rather flat, long and 
slender, — the broadest scarcely exceeding 1 cm., the narrowest about 6 mm.; for the most 
part the point of greatest width is above the middle of the blade. 

Trelease gave a complete description of Y. rostrata, stating: “‘While passing between 
Eagle Pass and Monterey . . . in March, 1900, my attention was attracted by a narrow- 
leaved Yucca that was cultivated at C. P. Diaz and in station yards along the Mexican 
International railroad, and that was found forming a natural low forest about Peyotes, 
on the water-shed between the Rio Grande and Sabinas, where, on subsequent visits, in 
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April and August, I was able to study it in detail.”’ He noted that the species is ‘““conspicu- 
ously loosely rooted in the soil, so that large plants are easily removed,” that the wood is 
‘extremely soft and spongy,” that the stalk of the panicle is “sparingly bracteate, the 
narrow green lower bracts gradually passing into the dingy floral bracts;”’ of the form of 
the panicle he wrote: “The common outline of the flower-cluster is attenuate-ovoid, but 
not infrequently the lower part of the cluster, like the top, is unbranched, the uppermost 
and lowest flowers then standing in the axils of the bracts of the main stem;”’ and of the 
pistil: “The narrowly oblong conical ovary is green, and the attenuate white style consider- 
ably surpasses the stamens and ends in three slightly notched lobes.”’ 

Yucca rostrata was found by the writer (see pl. XXIV) not far west of the Rio Grande, 
in southeastern Brewster Co., Texas, — hence adjacent to northeastern Chihuahua and 
northwestern Coahuila. Trelease (1902) gave its range as ‘Northern Mexico, from 
northern Chihuahua to the Sabinas valley in eastern Coahuila;” on his range map, how- 
ever, it extends more nearly from southeastern Chihuahua through central Coahuila; 
the plant enters Texas at a point near the middle of this range. It grew in the same valley 
(a native told the writer she was on the old Glen Springs road) where Y. carnerosana, 
mainly Mexican, was also seen. E. J. Palmer 34047, probably from the same locality, 
seems to be the earliest record (1928) from the United States. Trelease noted the plant as 
“Of somewhat the aspect of Y. radiosa [= Y. elata],” and from a distance this resemblance 
is striking, habit of plant, form and color of the heads of leaves much alike; but the 
smaller and more plentiful fruit of Y. rostrata, even from afar, indicates a different species 
and, closely examined, the leaf-margins are sufficient to distinguish these handsome and 
conspicuous plants. While not seen immediately adjacent to each other, both occur in the 
southern end of the Big Bend. The elevation was about 900 meters, the soil dry, sandy, 
with much broken rock; the plant grew at the bottom and on the sides of a dry wash, a 
few specimens extending a short distance north along the rocky ridges intersecting the 
valley. Creosote-bush, Lecheguilla, Ocatillo and Y. Torreyi also grew nearby. 
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In 1907 Trelease wrote that “Leaves of the normal size for the species [Y. rostrata], 
entirely smooth-edged or locally with a few minute teeth, collected near Sabinas, Coahuila, 
in March, 1906, by Dr. Endlich, who gives ‘soyate’ as the local name of the plant, represent 
another interesting form of Y. rostrata... .’’ In 1911 he wrote: “Accumulated material 
shows that each species of the rupicola alliance may be expected to occur in a form entirely 
lacking the normally characteristic marginal denticulation of the leaves. At present such 
smooth-edged forms are known for three of the five species. . .” Then, among these, he 
names “‘Y. rostrata integra (Hacienda de la Babia, near Sabinas, Coahuila, Mex., Endlich, 
1161, March 10, 1906)... .” Endlich 1161 (M 148692) bears three notations by Trelease, 
“VY. rostrata integra” ‘‘smooth-margined,” and “rough;” this sheet is apparently his type. 
The margins of the leaves while nearly smooth are in part rough and one shows a few 
minute serrations. In Texas adjacent plants of Y. rostrata had produced in one instance 
conspicuously denticulate, in another smooth leaf-margins and instability in this regard 
appears to be nearly universal in herbarium specimens; it seems to be characteristic of 
the species. Wynd and Mueller 257 has smooth-edged blades for the most part but some 
teeth are present near the base; their 47 has denticulate-edged blades. The leaves of the 
Endlich collection are widest above the middle as in Y. rostrata; they are perhaps not 
quite as broad as average leaves of that species. 
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In 1907 Trelease described a new variety, Y. rostrata linearis, “differing from the type 
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in its narrowly linear leaves measuring 3-4 [mm.] x 40 cm., — those of the typical form 
being 6-12 (usually 8-10) mm. wide.’ For this variety he cited “Cafions of the Sierra 
de Pata Salana [| = Galana] and Sierra de Parras, Coahuila... Purpus, 1904 and 1905. 
Cultivated at Missouri Botanical Garden.’’ One sheet (M 148706) from “‘Cafions, Sierra 
de Parras, Mexico, Dr. Purpus” bears Trelease’s varietal name and must have been 
his type; the notations “206/05/2” and ‘‘Two plants received at Garden, June, 1905,” 
indicate a cultivated specimen. The leaves are long (30-38 cm.) and narrow (ca. 3.2 mm.), 
and have a finely roughened surface; the bases on all have been trimmed off. 

There is one sheet (UC 160716) from “Sierra de Pata Galana, March, C. A. Purpus 
5583; a juvenile rosette has been divided, and in a folder are a few tiny flower-buds. 
The leaves are extremely narrow, about 2 mm., 15-20 cm. in length, keeled without and 
finely roughened. They look very similar to those of Purpus 1103 (UC 142141) from 
“Parras, Coahuila, March, 1905,” so similar that it is possible material was divided; this 
supposition is strengthened by the fact that the buds of the Purpus 5553 sheet look as 
though they might have come from two flowering branchlets on the Purpus 1103 sheet. 
There is no doubt that the leaves of both are extremely narrow; since they come from an 
obviously juvenile rosette this is not strange, nor does it prove that the mature specimen 
produces ones which are, characteristically, equally slender, —it is usually possible to 
find slender leaves on any species of CHAENOCARPA, no matter what their average breadth. 
The flowers do not suggest those of Y. rostrata — nor of any species of the Rupicolae series 
—and it is doubtful whether the Sierra de Pata Galana material cited by Trelease 
represents the same plant as the one which was evidently his type. 

No leaves of Y. rostrata were especially broad in the field; in herbaria are found 
gradations from broad (1.3 cm., Palmer 34047) through intermediate (about Oc 7c 
Trelease, Peyotes; Wynd and Mueller 47 and 257; Nelson 6231) to linear (about 3.2 mm. ; 
Purpus, Parras, type of Trelease’s narrow-leaved variety). 

Other Purpus sheets from the Parras region (UC 142140, “Rocky canons, Sierra de 
Parras, Coahuila, April, 1905, Purpus 1132’) (M 148690; “Parras, Coah., Mex., Purpus 
4/9/05”) have broader leaves than those of Trelease’s type of linearis, they would seem to 
represent Y. rostrata, although narrower than the average for that species. Of these 
Purpus 1132 has, in addition to leaves, a branchlet and small flowers; these flowers do not 
appear to be those of Y. rostrata although they are too fragile and broken for handling; 
they are, apparently, very similar to those of Purpus 1103 already mentioned; also to 
those of another sheet from “Rocky slopes, Viesca, Coahuila,” undated, Purpus 7713 
(UC 198234); this sheet is unusual among Purpus collections. 

For some reason all this Purpus material fails to inspire confidence, — there is too 
great a similarity in material between specimens bearing different dates, localities and 
collector’s numbers. The small flowers, found not only in these collections but also in 
Gregg material from much the same region, suggest the presence of at least one un- 
described species in southern Coahuila. The yuccas in this area need field study; and more 
material with data on plant and inflorescence habit is necessary. When the species are 
understood in the field it may be possible to classify these collections with some assurance. 


SERIES 2. ELATAE, SER. NOV. 


Margins of leaf-blade composed of fibres and paper-like tissue which gradually sep- 
arate from the main body of the blade; leaf-blade wiry in texture, in one species usually 
rigid; style white or pale green (paler than the ovary at anthesis), oblong-cylindric! to 
slender-ovoid, the 3 basal lobes reaching at most to shoulders of ovary. 


1 Strictly speaking both ovary and style instead of being truly cylindric show in cross-section 3 or 6 well- or ill- 
defined lobes between the primary and secondary dissepiments. 
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Of this series the best known and most readily recognized member is Yucca elata for 
the mature plant is a large conspicuous tree and, like the Joshua-tree in California, 
occurs in great stands over many of the southern deserts of our southwest; its allied species 
are acaulescent or at most form short stems and their ranges are less extensive and more 
often interrupted. The large panicled inflorescence of Y. elata, raised high above the 
leaves on a long scape, is, whether in flower or in fruit, noticeable from afar; the large, 
pale tan capsules remain long in good condition and flowering panicles and others with 
old fruit are often seen on one plant. This inflorescence, while usually larger and broader, 
is not far different in form or in relation to the foliage from the one associated with Y. 
utahensis of the St. George region. The third and last member of the series producing a 
long-exserted panicle is Y. verdiensis of central Arizona but here the racemose tip is long 
and conspicuous and the wide-spreading branchlets are usually confined to the base of the 
inflorescence proper, —in Y. elata they extend from its base to the short racemose tip. 
Yucca intermedia of central New Mexico (notably in its variety ramosa) may produce 
panicled inflorescences (the raceme is the common form) but these start within or just 
above the foliage. The remaining members of the series produce simple racemes, basal 
branchlets only occasional; here again the flowering portion starts within or just above the 
leaves; in Y. Standleyi the raceme is commonly 0.6-0.7 m. in height overall, rarely 1 m.; 
in Y. angustissima it approximates but does not exceed 1.3 m.; in Y. kanabensis it attains 
2-2.7 m. in height. 

All the Elatae have flowers of moderate size by comparison with those of such species 
as Y. baccata for example; those of Y. utahensis and of Y. verdiensis probably average 
smallest. All have a white or pale green style (paler than the ovary at anthesis) which 
varies in form from slender-oblong-cylindric to slender-ovoid, it is not conspicuously 
swollen below as in the Arkansanae and Glaucae. In Y. verdiensis the pistil averages 
2-2.5 cm. in length, in Y. angustissima 2.5-2.8 cm.; in the other 4 species the pistil may 
attain 3.2 cm. Capsules are very similar in Y. elata and Y. utahensis, in Y. angustissima 
and Y. verdiensis, in Y. intermedia and Y. Standleyi. In the first two they are durable and 
persistent, despite the fact that the wall varies from thick to thin, and the smooth, often 
glossy epidermis retains its pale tan color indefinitely; they are usually symmetrical and 
the carpels remain nearly erect after dehiscence. In the second pair the capsules are 
extremely light weight, with a thin wall and a twisting of the exposed sides of the locules is 
often noted after dehiscence; Y. angustissima is often but not always constricted at about 
the middle or upper third, above which point the carpels spread broadly. In the third 
pair, Y. intermedia and Y. Standleyi, the wall is rather thick, the form “chunky,” and the 
carpels remain nearly erect after dehiscence, only occasionally spreading; they do not 
differ greatly in appearance from those of Y. glauca. Capsules of Y. kanabensis are strong- 
walled, long and proportionately slender, and the carpels usually spread broadly from the 
base after dehiscence; with drying one notes considerable longitudinal wrinkling resulting 
in a corrugated surface although the epidermis itself is usually smooth; this, although less 
pronounced, is also seen at times in Y. intermedia and in Y. Standleyi. 

All members of the series have wiry, in distinction to grass-like, soft leaves. The 
blade narrows somewhat above its union with the base, thence broadens, if only slightly, 
to the widest point (as a rule near the middle) whence it tapers to the apex; where narrowed 
near the base it is lenticular to plano-convex or plano-keeled, where broadened flat to 
plano- or concavo-convex, near the tip where the margins draw together it is usually 
concavo-convex; excluding juvenile leaves the narrowest are probably those of Y. angust- 
issima and of Y. verdiensis, the broadest those of Y. utahensis and Y. kanabensis; but, 

even in the species named, there is no universal distinction since individuals of one species 
produce, within limits, both long and short, narrow and broad blades; where narrowed 
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near the base the blade is stiff to rigid, above this point flexibility, like breadth and length, 
varies in all; in the main the broader the leaf the more easily it is bent, — perhaps because 
the fibrous structure is less compressed. The leaf of Y. Standleyi is somewhat exceptional 
for the blade sometimes tapers from its union with the base to the apex and, in the field 
certainly, seems to be recognizable by its rigidity; since these leaves cannot be readily 
turned aside by the hand the collector finds the spine particularly effective; in all species 
the spine is sharp but data as to length is unreliable since it is often difficult to tell where 
blade ends and spine begins; not infrequently in this series the apex of the blade, including 
the spine, is at first encased in a thin, papery, somewhat waxen tissue. The blade of Y. 
intermedia often, but not always, tapers from union with the base to the apex, but, while 
stiff, it lacks the rigidity noted in that of Y. Standleys. 

Yucca elata has the most southern and probably the widest range, extending in Texas 
from Brewster Co. to El Paso, mainly south of a line (approximately that of the Southern 
Pacific Railroad) between these points; thence across southern and parts of central New 
Mexico it reaches into southern and central Arizona; no reliable records from far east of 
the Rio Grande in New Mexico nor from southwestern Arizona have been found although 
it probably occurs, to some extent certainly, in both these regions; it extends south into 
Mexico. Yucca angustissima is found in northern Arizona where, from the Peach Springs- 
Kingman region, it extends somewhat north into southwestern Utah, and south to around 
Prescott, and east, probably into northwestern New Mexico. Yucca Standleyi, from the 
Little Colorado region of Arizona, extends east across northern New Mexico; to the north, 
from southeastern Utah it crosses into the mountainous sections of Colorado, whence it 
may continue into Wyoming and even Montana. Yucca verdiensis, with type locality in 
the mountain valleys about the Verde River of Arizona, trends southeastward across the 
Tonto and Salt River basins, approaching the Gila River in southern Gila Co. Yucca 
intermedia, long confused it is believed with Y. Standleyi, Y. angustissima, Y. glauca and 
perhaps other species, is the common Yucca of central New Mexico, reaching northward 
to near, perhaps beyond the Colorado border; its variety ramosa is confined to the south- 
eastern part of its range; the range-limits of this species and variety are not yet well- 
defined. Yucca utahensis, according to present records, comes from southwestern Utah 
and probably adjacent Arizona; it may occur in southeastern Nevada. Yucca kanabensis, 
in Utah, spreads from Kanab, Kane Co., north to Sevier Co., and south into northern 
Arizona, — over the Kaibab and Kanab Plateaus, and as far southwest as Seligman, 
Yavapai Co., and southeast as Flagstaff, Coconino Co. 

Although mainly a desert plant Y. elata spreads into the foothills and mountains, — 
it is seen about Silver City, New Mexico, in the Rincon Mts. of southern Arizona and, in 
the central part of that state, in the Sierra Ancha and other mountains near Roosevelt 
Reservoir. Small colonies of Y. angustissima are found in the open desert or on the out- 
skirts of juniper and pine woods and on mountain foothills. Yucca Standley seems to 
extend to higher elevations in the mountains than other members of the Elatae, but 
probably little higher than Y. glauca and Y. Harrimaniae of other series; but it is also 
found in the open desert, often in red sand; in the western part of its range it occurs like 
Y. angustissima in small colonies, but in Colorado has been seen forming large stands, as 
near Monte Vista where these are prevalent over mountain foothills. Both Y. utahensis 
and Y. kanabensis have been found in small colonies rather than in great stands; they form 
large clumps and apparently attain their greatest vigor when growing in deep sandy, 

_red soil. 

Yucca elata has not been found in flower when juvenile; when of moderate size, with 

more stems and heads of leaves than are common to old arborescent specimens, one plant 
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may send up many inflorescences; such plants were common from northeast of El Paso 
towards Van Horn and were somewhat similar in appearance to Y. utahensis growing 
about St. George, Utah; however, the range of these two species are widely separated. 
Yucca angustissima received its name from juvenile leaves which do not resemble those of 
the mature plant; it has not been found in flower at the juvenile stage. On the other hand 
Y. Standleyi before attaining mature dimensions produces diminutive, few-flowered 
racemes which start from small, few-or many-leaved clusters; such plants are striking and, 
for a time, were thought to be a distinct species, but leaves, flowers and fruit have proven 
similar to those of mature Y. Standley: found as a rule not far away. Both Y. glauca and 
Y. Harrimaniae, of other series, also flower before the plant reaches full development. 
Where certain species of the Elatae intermingle or adjoin great instability is evident 
and one must be satisfied to accept many plants as intermediates; and on range outskirts 
peculiar forms are not unusual. There are, nevertheless, regions where each member of 
the series is sufficiently stable to warrant differentiation. The species now called Y. elata 
was first distinguished by Engelmann in 1871; in 1882 he gave it the name and rank which 
it now holds. Trelease described Y. angustissima in 1902, using a name which Engelmann 
had noted on a Bigelow specimen. Five new species and one variety are recognized here, 
-—— Y. verdiensis, Y. utahensis, Y. Standleyi, VY. kanabensis, V. intermedia and Y. intermedia 
var. ramosa; each, with the possible exception of the variety, has been collected by others 
and identified with some already described species such as Y. elata, Y. angustissima or 
Y. glauca. The flowers represented in the type of Y. Baileyi Wooton and Standley were 
not found duplicated at the type locality, and in the opinion of the writer, even extreme 
variation cannot explain the form or large size of the pistil which would be unusual in any 
capsular species and which approximates in both respects the one associated with Y. 
baccata of the section with fleshy fruits; Y. baccata is common at the type locality of Y. 
Baileyi; both the foliage of the type and the capsules associated by Standley with his 
species (although from another locality) were, however, duplicated there. Although only 
one spontaneous intersectional hybrid has been encountered in the literature of Yucca, 
some are said to have been produced artificially, and only as such can the writer explain 
the flowers of Standley’s type. The name Y. Baileyi must be associated with Standley’s 
collection. Recognizing the fact that, except for these unusual and probably inadvertently 
gathered flowers, both he and the writer have the same plant in mind, the new name Y. 
Standleyi has been chosen; it records the fact that Dr. Standley was the first to separate 
this plant from Y. angustissima, a species which in many respects it closely resembles. 


YUCCA ELATA 


Yucca elata Engelman in Bot. Gazette, 7:17 (1882).—Trelease in Rep. Missouri Bot. 
Gard. 3: 163, t. 9 (1892); 4: 201, tt. 10, 15 (2 figs.), 22, figs. 2, 3 (1893). —Baker in Bot. 
Mag. 125: t. 7650 (1899).—Sargent, Man. Trees N. Amer. ed. 2, 117, fig. 114 (1922). 


Yucca angustifolia var. 8 radiosa Engelmann in S. Watson, Botany, King Report, Appendix, 496 
(1871). 

Yucca angustifolia var. 8 elata Engelmann in Trans. Acad. Sci. St. Louis, 3: 50, 51 (1873); in Roth- 
rock Catalogue, Botany, Wheeler Report, 6: 270 (1878). 

Yucca constricta sensu Baker in Jour. Linn. Soc. Botany, 18: 229 (1880).—sensu Sargent, Silva N. 
Amer. 10: 27, t. 504 (1896).— sensu Trelease in Rep. Missouri Bot. Gard. 9: 146, t. 43 (1898). 
Not Buckley (1863). 

Yucca radiosa (Engelm.) Trelease in Rep. Missouri Bot. Gard. 13: 56, tt. 21, fig. 2, 22, 83, fig. 5, 86, 
fig. 1, 93, fig. 1 (range map) (1902).— Sargent, Man. Trees N. Amer. 124, fig. 109 (1905). 


Plants arborescent, few-branched, with one to several stems, often forming pure 
stands with individuals widely separated, 3.6 m. or more in height, including inflorescence 
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often twice that size; stems short or long, covered to ground with dense, untidy thatch of 
dead, reflexed leaves; branches forking near ground or considerably above. Head of 
leaves large, crowded, on young plants symmetrical, neat, broader than long, nearly 
hemispherical, on mature plants asymmetrical, untidy, longer than broad. Base of mature 
leaf medium size, flat to slightly convex where thickened near union with blade, broad- 
triangular, median length 3.2-4 cm., breadth at insertion 4-6.5 cm., at union with blade 
0.7—2 cm., margins thin, translucent, papery, often ruffled, epidermis coarsely striate near 
margins elsewhere smooth, yellow-brown, where protected from light white or cream. 
Blade of mature leaf 30—75-rarely 90 cm. in length, commonly long, slender, fairly uniform 
in size, narrowed above union with base (to 3.2-4.8 mm.), then gradually and slightly 
broadened to well above middle, thence tapered to long-acuminate apex, greatest width 
averaging ().7 cm., on exceptionally long, coarse leaves even 1.3 cm., commonly straight, 
plano-convex to plano-keeled for entire length, considerably thickened and rigid to about 
middle, thinner, more flexible above, somewhat striate on both surfaces, slightly scabrous 
on outer, smooth on inner surface, pale blue- or more often yellow-green; leaf-margins at 
first white, covered with thin, paper-like tissue, after fibres have separated straw-color; 
free fibres curly, white, often with papery tissue attached, collecting in a mass at base of 
leaves, upper portion of blade eventually nearly smooth; spine acicular, about 3.2 mm. 
long, straw-color. Inflorescence long-exserted, 1.5-3 m. in length overall, occasionally 
longer or shorter (scape same length or longer than flowering portion) ; inflorescence proper 
panicled, slender to broad, tapered above and below, broadest near middle, rarely below, 
branched except for racemose tip, acuminate (racemose tip about 0.3 m. in length, surpass- 
ing tips of uppermost branchlets), at first crowded, with spreading of branchlets open, 
green rarely tinged with reddish purple, glabrous, soon ligneous; branchlets 25-30 or more 
in number, basal and uppermost 7.5-15 cm. in length, near middle 20-25 cm., at first 
erect-ascending, eventually spreading, horizontal or decurved; pedicels 0.7—2 cm. in length, 
terete, rather slender; bracts on scape small, inconspicuous, fairly numerous, (about 20-30 
in number), not widely separated, often inserted obliquely, the free portion curving or 
twisting away from scape, soon drying and breaking off; those bracts near base of scape 
18-23 cm. in length, 2.5—4 cm. in breadth at insertion, the base thickened in center and at 
sides, often terminating in long slender tips, the leaf-like upper portion narrowed (to about 
0.7 cm.), then broadened to widest point, thence tapered to acuminate apex, occasionally 
tapered for entire length, the margins papery below, filiferous above; those bracts just 
below inflorescence proper 5-7.5 cm. in length, about 4 cm. in breadth at insertion, 
broad-triangular, with broad papery margins for most of length, short-acuminate or acute, 
spinescent; bracts at base of lower branchlets similar to those on upper scape, upward 
becoming gradually smaller till reduced to about 2.5 cm. in length, ovate, slightly thick- 
ened in center base, elsewhere thin, papery; bracts at base of pedicels 1.3—2 cm. in length, 
0.7-2 cm. in breadth at insertion, long-triangular, slightly thickened at apex, elsewhere 
thin, fragile; a bractlet often present, fragile, extremely thin; flowers many, opening first 
along central axis, last outward along branchlets, medium size, 4.5-5.7 cm. in length, 
campanulate to globose, with base (united portion of perianth) short, 0.7 cm. or less in 
length, nearly tubular to spreading-cup-shaped, with broad-elliptical to ovate, rarely 
obovate perianth-segments with uneven to coarsely toothed, at times pubescent margins 
and thickened, acute, papillose apex, pale yellow-green with whitish margins, rarely pure 
white, much the same length in both ranks; those of inner row slightly thickened in center- 
base, elsewhere extremely thin, fragile, conspicuously veined, broader than those of outer 
row, about 2.5-3.2 cm. in breadth; those of outer row thickish throughout especially in 
center, 1.3-2.5 cm. in breadth; filaments sturdy, 2—2.5-rarely 3.2 cm. in length, each free 
at base from those adjacent or just touching, their lower portion long-pubescent, especially 
along margins, their clavate tip about 0.7 cm. in length, usually considerably swollen, 
erect-ascending at anthesis, short-pubescent near base, papillose at apex; anthers 3.2-4.8 
mm. in length, pistil 2.8-3.2 cm. or slightly more in length; ovary about twice length of 
style, slender to stoutish, oblong-cylindric or slightly obovoid, with well-defined shoulders 
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and short, stoutish, abruptly tapered neck, with 3 deeply cleft primary fissures, the inter- 
vening lobes round-backed, slightly indented from base to shoulders on lines of secondary 
fissures and frequently marked by impressions of anthers, smooth; style white or palest 
green, 0.7—-1.3 cm. in length, slender and nearly oblong-cylindric or stoutish and slightly 
ovoid, terminating at base in 3 short, acute or short-acuminate, round-backed tips which 
extend at times to middle of neck of ovary, at apex in 3 erect or usually slightly spreading 
stigmas often of unequal length and divided at apex into two short or rather long lobes; 
fruit persistent, durable, about twice as long as broad, averaging 5—-8.2 cm. in length, 
2.5—4 cm. in diameter, usually symmetrical, rarely constricted, oblong-cylindric, less often 
slender-ovoid or obovoid, mucronate (beaks erect or decurving, 1.6-5 mm. in length), 
capsular wall strong, not extremely thick, epidermis drying cream-color or light tan, 
smooth, sometimes finely ridged, often a little verrucose, lining of locules glossy, orange- 
brown cross-barred by black impressions of seeds; at dehiscence splitting for entire length 
along primary fissures, on secondary fissures for 14 -rarely 14 of length of capsule, 3 carpels 
round-backed, slightly indented in center and commonly marked by a median rib; old 
floral base 0.3-1.3 cm. in length, often slightly verrucose; pedicels 1.3-2.5 cm. in length, 
somewhat enlarged above, often verrucose; seed large, dull black. 

Range. In Texas, from as far east as Brewster Co., extending northwest to the 
regions about El Paso; thence across southwestern New Mexico into southeastern and 
central Arizona as far north as the regions adjacent to Roosevelt Reservoir. 
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Map 3. Ranges of Yucca ELATA (©), YUCCA UTAHENSIS (@), and YuccA VERDIENSIS (X). The locality 
where the typical form of Yucca ELATA is assumed to occur is indicated by a broken circle. 
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Texas. Brewster Co.: Frequent in area of San Vincente, April 13, 1938, O. E. Sperry 1320 
(W 1732075) (AA). — Mesa near McKinney Springs, September 12, 1915, M. S. Young (2 sheets, UT). 
— Just south of Marathon, May 24, 1932, McKelvey 2840 (AA). — Marathon, May 16, 1901, V. Bailey 
332 (W 411203).— Marathon, March 5, 1910, Lloyd (M 148433). — Between Alpine and Marathon, 
May 23, 1932, McKelvey 2833 (AA). — Flats about 2 miles northeast of Alpine, O. E. Sperry T622 (G) 
(AA; with photo.). — Alpine, July 3, 1931, E. Whitehouse (UT). — 15 miles west of Alpine, May 24, 
1932, McKelvey 2844 (AA). Presidio Co.: Near Marfa, dry prairie-like plateau, grassland, ca. 
1500 m. altitude, 3 m. height, white flowers, forms open “‘forests”’ in this area, June 23, 1939, L. C. Hinckley 
(G). — Dry rocky hills, near Marfa, arborescent, up to 5-6 m. tall, October 11, 1926, H. J. Palmer 32203a 
(AA). — 54 miles west of Alpine, on road to Van Horn, May 25, 1932, McKelvey 2845 (AA). — Sandy 
places, Presidio Co., August 9, 1900, W. Trelease (M 148667). Jeff Davis Co.: Valentine, August 
9, 1901, V. Bailey 501 (W 415584). — West of Valentine, March 26, 1934, M. C. Ferguson and A. M. 
Ottley 4483 (AA). CulbersonCo.: Outskirts of Van Horn, May 25, 1932, McKelvey 2847 (AA). 
Hudspeth Co.: Sierra Blanca, August 11, 1901, W. Trelease 401 (M 1486606). — Sierra Blanca, 
July 5, 1895, A. J. Mulford 280 (2 sheets, N); same locality, July 8, 1895, A. I. Mulford 280a (M 148648); 
July 9, 1895, A. J. Mulford 280b (N) (M 148649). — Northeastern base of Quitman Mts. near Sierra 
Blanca, July 4, 1921, R. S. Ferriss and C. D. Duncan 2513 (M 893362) (S 126184) (CA 110011) (N). — 
Vicinity of Sierra Blanca, February 24, 1910, J. NV. Rose, P. C. Standley & P. G. Russell 12223 (N) (W 
635025). — Near McNary, about 50 miles west of Van Horn, April 16, 1932, McKelvey 2656 (AA). — 
Sandy plains, Van Horn, June 10, 1905, J. Reverchon 2901 (M 1480659). El Paso Co.: “Coll. N. Mex. 
1851-52,” with Parry note ‘“‘Rio Grande below El Paso, Texas, most common R. G. species.”’ C. Wright 
1910 (N). — ‘‘Coll. N. Mex. 185 [2 inserted],”’ C. Wright 1910 [assigned number] and 395 [from ‘‘Sandy 
ridges on the R. G. 4°-6° high, June 17’’] (G). — [? from same general region] “Coll. N. Mex. 1851-52,” 
C. Wright 1910 [assigned number] (UC 247882); same label but C. Wright 1911 [assigned number] (N) 
(W 35885, 35886). — ? El Paso, 1881, G. R. Vasey (G). — El Paso, April 18, 1884, M. E. Jones (PO 
109458) (W 937990, in part). — ? El Paso, June 4, 1917, Mrs. Joseph Clemens (PO 174117). — Vicinity 
of El Paso, February 26, 1920, J. N. Rose, P. C. Standley and P. G. Russell 12281 (N). — About 6 miles 
west of El Paso, April 30, 1931, McKelvey 2059 (AA). — Franklin Mts., at Canutillo, semi-desert, sand, 
July 21, 1911, B. Barlow (M 148636). — El Paso region, 1910, Gratz (M 148639). 

New Mexico. Dona AnaCo.: “‘chiefly in the Valley of the Rio Grande, below Donana,” 
undated [probably 1851 or 1852], C. Wright 1910 [assigned number] (N); same, label cites as collectors 
Parry, Bigelow, Wright and Schott, [probably C. Wright], 1475 (W 35881) (P 706850).— Just west of 
Las Cruces, May 1, 1931, McKelvey 2060 (AA). — Mesa near Las Cruces, May 31, 1934, E. O. Wooton 
(W 241164). — Mesa west of Organ Mts., May 27, 1895, E. O. Wooton (W 663039) ; same locality, June 
5, 1896, E. O. Wooton (PO 109479). — White Sands, alt. 1200 m., July 17, 1897, EZ. O. Wooton 168 (N) 
(M 148669) (W 330393) (PO 109468) (G). — White Sands, June 17, 1934, M. G. Ferguson and A. M. 
Ottley 5479a, 5479b, 5449 (AA). — Desert near Aden, July 12, 1917, P. A. Munz 1224 (PO 123551). 
SocorroCo.: Mesa near Nogal Canyon, fls. greenish white, with short but definite trunk, June 23, 
1921, R. S. Ferriss and C. D. Duncan 2344 (CA 110013) (N) (S 126186). — East of Magdalena, not far 
from entrance to Water Canyon, April 14, 1934, McKelvey 4010, 4011, 4012 (AA). — 25 miles south 
of Socorro, April 15, 1934, McKelvey 4013 (AA). — 37 miles south of Socorro, April 15, 1934, McKelvey 
4015 (AA). Sierra Co.: Near Elephant Butte, April 15, 1934, McKelvey 4016 (AA). Otero Co.: 
Base of foothills, Alamogordo, May 16, 1902, J. A. G. Rehn and H. L. Viereck (AA) (P 500039) (N). 
Luna Co.: Deming, February, 1894, no collector cited (P). — Deming, 1894, no collector cited 
(W 35883). — Deming, July 1, 1891, W. H. Evans (M 760582). — Deming, February 25, 1894, C. S. 
Sargent (AA). — East of Cambray, July 3, 1900, E. O. Wooton (W 663038). Hidalgo Co.: On 
rocky canyon walls, 15 miles northeast of Rodeo, G. J. Goodman and C. L. Hitchcock 1155 (M 991319) 
(UC 426637) (CA 184209) (P 675472) (S 191394) (N) (G).— Lordsburg, May 15, 1919, A. Eastwood 
(CA 110012).— North of Lordsburg, in sand dunes, along road to Tyrone, April 17, 1934, McKelvey 
4033 (AA). Grant Co.: Mimbres River, dry hills, approximate alt. 1675 m., July 2, 1904, #. L. 
Greene 1026 (M 148646) (PO 169696, 109478) (N) (CA 110015) (G). — Dog Spring, June 4, 1892, E. A. 
Mearns 278 (W 560094). — Plains, Grant Co., August, 1880, H. H. Rusby 410 (N) (M 148437). — 
Central, July 19, 1895, A. I. Mulford (N) (M 148650). — Fort Bayard, July, 1895, A. I. Mulford (N) 
(M 148651). — Silver City, June, 1880, E. L. Greene (PO 109467). — Near Silver City, arborescent, 
to 3 m., August 16, 1914, 4. Rehder 305 (AA). — Near Silver City, June, 1880, E. L. Greene 13044 
[perhaps an herb. number?] (M 148640).— Silver City, A. Eastwood (CA 110014). — Outskirts of 
Silver City, towards Central, April 16, 1934, McKelvey 4022 (photos. 141-7,8; pl. XXVIII) (AA). Wit h- 
out precise locality: [NewMexico or Texas?] South of Santa Fe towards [E]] Paso, July 1846, 
A. Wislizenus 220 (M 184668). 


88 YUCCAS OF THE SOUTHWESTERN UNITED STATES 


Arizona. Cochise Co. : 42 miles northeast of Douglas on road to Rodeo, N. M., alt. 1320 m., 
July 7, 1928, C. B. Wolf 2556 (G) (S 191016). — Country Club south of Warren, Sulphur Spring Valley, 
June 3, 1916 [?], J. I. Carlson (W 873384) (CA 109969). — Sulphur Spring Valley, Mexican Boundary 
line, October 7, 1893, E. A. Mearns 2544 (W 234634). — Plains near Chiricahua Mts., August, 1881, 
[Lemmon collector ?] (UC 336649). — Mouth of Paradise Canyon, [Chiracahua Mts.], November 3-30, 
1906, H. A. Pilsbry (P 528913). — Mouth of Pinery Canyon and adjacent foothills, 4 miles below junc- 
tion of N. and S. Forks, 1585-1675 m., Chiricahua Mts., June 17, 1919, W. Stone 369 (AA) (P 572274). — 
Desert between Chiricahuas and Southern Pacific R. R., 4 miles south of Dos Cabezas, July 2, 1919, 
W. Stone 466 (P 572371) (AA). — Price Canyon, Chiricahua Mts., July 22, 1907, L. N. Goodding 2315 
(N) (G) (UC 467404) (M 1010610). — Fort Huachuca, 1894, Towmey (AA). — Huachuca Mts., August 
23, 1893, W. W. Price (S 94084). — Near Fort Huachuca, June, 1894, T. E. Wilcox 182 (W 213201). — 
Flat north of Huachuca Mts., 1929, M. E. Jones 46589 (PO 178791).— In valley between Fairbank 
and Sonoita, April 18, 1934, McKelvey 4042, 4043 (AA). — Benson, 1881, C. C. Parry (M 148657). — 
Benson, September 27, 1929, M. E. Jones 24758 (CA 173260) (UC 406739) (PO 192391) (N) (G).=— 
Benson, December, 1881, S. B. & W. F. Parish (S 88298). — Benson, March, 1881, G. R. Vasey (W 
134720, 937991, 475459) (S 88294); same locality, November 1, 1891, G. R. Vasey (UC 119557). — 
Vicinity of Benson, March 2, 1910, J. N. Rose, P. C. Standley & P. G. Russell 12306 (W 635109) (N). 
— Dragoon Mts., 1881, G. R. Vasey (W 35878). — Dragoon Summit, June 25, 1899, J. B. S. Norton — 
(M 148652). Santa Cruz Co.: Near Sonoita, February 7, 1929, McKelvey 586A (AA). Pima 
Co.: Plains near Tucson, May 30, 1881, C. G. Pringle (N). — Mesas near Tucson, May 30, 1881, 
C. G. Pringle (M 148658). — Mesas near Tucson, July 16, 1884, C. G. Pringle 649 (W 35887, 35888, 
937990) (P) (P 706661, excluding fruit of Y. Thornberi).— Plains east of Tucson, January 6, 1920, 
E. B. Bartram 67 (P 625549). — In canyon of Aqua-Verde Creek, east of Vail, very common on mesas 
between Vail and Benson, June 27, 1918, R. S. Ferriss 1100 (S 92096) (CA 110010). — Ranger Station 
road in Rincon Mts., March 20, 1930, McKelvey 1590 (AA). — Rincon Mts., April 19, 1932, McKelvey 
2683 (AA); same locality, April 20, 1934, McKelvey 4050, 4051 (AA). Graham Co. : Camp Grant, 
1874, J. T. Rothrock 382 (M 148660; W 35891; lectotype ). Gila Co.: Near Globe, May 25, 1929, 
A. Eastwood 17481 (CA 167920). — Between Roosevelt and Globe, May 14, 1929, McKelvey 1028 (AA); 
same locality, May 10, 1931, McKelvey 2140 (AA). — Road to Pleasant Valley, Sierra Ancha, near 
Salt River, June 15, 1929, (collected by O. E. Hamilton) McKelvey 1330 (AA). Maricopa Co.: 
? Salt River, May 28, 1890, M. E. Jones (W 220131) (PO 109480) (M 148644) (UC 119566, excluding 
Rusby 837). Without precise locality: Mesas, May 30, 1881, C. G. Pringle (P) (W 35877, 
937990) (AA) (N) (G). — ‘‘Arizona,” 1894, C. S. Sargent (M 148661). — ‘‘Arizona,”’ June 24, 1869, 
E. Palmer 201 (W 202269, 35879) (M 148656). — “‘Arizona, 1869, Dr. Palmer” (M 148653, with Parry 
notes and sketches). 


The first published record of this species is attributed to George Engelmann who, 
in 1871, wrote of Yucca angustifolia var. B radiosa as follows: “Stems several feet high, 


with large panicles; petals narrow lanceolate, 114-134 inches long . . . Central Arizona, 
and northward to the borders of Utah;” further, “Both forms... have very narrow 


leaves, the former [Y. angustifolia] 6 lines, the latter 4-5 lines wide.” In 1873 he gave 
the plant the new varietal name elata, citing his earlier name as a synonym: “Var. B 
is the southwestern form extending from West Texas to Utah, Arizona and Northern 
Mexico; trunk 3-5 feet high; leaves 34-11 feet long, 3-6 lines wide, rigid, often glaucous, 
with an abundance of long fibres or, rarely, almost destitute of them (Wright, Gregg); 
naked part of scape about as long as the panicle, together 6-8 feet, whole plant therefore 
often over 12 feet high; flowers mostly white, 2-214 inches wide; capsules and seeds 
as large as in the type.’”’ In 1882 he raised his variety elata to specific rank and then 
not only reduced its range, to the “Deserts of Arizona, probably extending into Southern 
New Mexico and Mexico,” but had the plant more clearly in mind: ‘“‘Altogether one of the 
most stately Yuccas, distinguished from the closely allied Y. angustifolia, with which I 
had formerly united it, by its distinct trunk, which is usually 3-5 feet, but which I have 
seen over 10 or 11 feet, naked below, and bearing a much branched panicle often 5 feet 
long; flowers spreading, 314-4 inches wide, while those of the allied species are more 
globose, mostly of a greenish color, with broadly oval concave segments, with a green 
stigma; capsule similar to that of angustifolia, seeds of same size as in that species but with 
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narrower margin. Young specimens flower before they make a trunk, and they look much 
like Y. angustifolia, but can be distinguished by the naked scape and by the characters of 
flowers.” Trelease in 1892 used the specific name elata, adding, however, ‘““The rule of 
priority, if applied to varietal names, would make this Y. radzosa (Engelm.) — Plate 9.” 
In 1893 he still maintained the name Y. elata but in 1902 raised Engelmann’s varietal 
name radiosa to specific rank. 

Sudworth, in his Check List of Forest Trees (1927), summarized the history of the 
name: “Britton and Shafer [N. Amer. Trees, 152, 1908] have taken up for this species 
Yucca elata Engelmann (1882), which is based on Yucca angustifolia B elata Engelmann 
(1873), while Sargent (Manual Trees of North America, 124, 1905, ed. 1) maintained 
for this plant Yucca radiosa Trelease, which is based on Yucca angustifolia var. B radiosa 
Engelmann (1871). The latter trinomial is the oldest combination applied to this yucca, 
and were it not for a rule of nomenclature now observed the binomial Yucca radiosa 
(Engelmann) Trelease (1892), derived from it, would be the oldest and therefore pref- 
erable name. Under the circumstances, however, Yucca elata Engelmann (1882) should 
be maintained. Sargent (Op. cit. ed. 2, 117, 1922) has taken up the latter name for 
this plant.”’ 

The nomenclature of this species was further complicated by the misdetermination 
of another Yucca collected by S. B. Buckley in “western Texas” and which, in 1862, he 
named Y. constricta. Gray at once identified it with Y. angustifolia Pursh (= Y. glauca 
Nutt.). But Buckley’s plant continued to puzzle the botanists although it is probable 
that none examined the original specimen. In 1873 (Trans. Acad. Sci. St. Louis, 3: 213) 
Engelmann wrote: “Y. contricta, Buckley ... seems to belong to Y. angustifolia, var. 
elata.. .’ and Baker in 1879 (Proc. Amer. Acad. Arts Sci. 14: 253) cited the name as a 
synonym of that variety. In 1880 Baker used Buckley’s name, citing Y. angustifolia var. 
radiosa and Y. angustifolia var. elata as synonyms. Sargent also in 1896, although in 1905 
and 1922 he placed Buckley’s name in synonymy. Trelease in 1898 also took up Buckley’s 
name. In 1882 Engelmann treated Y. constricta Buckley as a synonym of Y. elata, noting 
that it “... appears to be a form of Y. angustifolia with a short LEUT Kc eee OLE © 
constricta sensu Trelease (1902) see under Y. constricta Buckley. 

Up to now no type has been designated for Y. elaia. As noted, Engelmann, in 1871, 
when first writing of the plant gave the range as “. . . Central Arizona, and northward to 
the borders of Utah;” two years later he referred to it as the “southwestern form” with 
range “extending from West Texas to Utah, Arizona, and Northern Mexico;” in 1878 he 
cited no range; in 1882, having studied the plant in the field,” he wrote: “Deserts of Ariz- 
ona, probably [italics mine] extending into Southern New Mexico and Mexico;” he had 
then selected the Arizona element. Engelmann had cited no specimens in 1871; in 1873 
he mentioned “(Wright, Gregg)” when referring to plants with leaves “almost destitute”’ 
of fibres and stated that the narrow-leaved Mexican forms which he doubtfully referred to 
Y. baccata “may belong here; flower and fruit would decide.” It is not possible to tell to 
which Wright and Gregg specimens he had reference and he was uncertain as to the Mexi- 
can plants; none are from Arizona. In 1878 he gave no range but mentioned ‘“‘Camp Grant, 
Arizona, Rothrock (382) and Dr. Palmer.’’ It is obvious that the last cannot be identified 
with any one Palmer collection although Palmer 201, “Arizona,” June 24, 1869, and 

1 This plate is a reproduction of a drawing which appeared in Garden and Forest in 1889; Sargent attributed 
the drawing to a photograph made by C. G. Pringle on the “dry plains between the town of Tucson and the Rincon 
Mountains of Arizona.” 

2 Sargent (Gard. & For. 2: 568, fig. 146, 1889) tells us that Engelmann, after his monograph of 1873 had ap- 
peared, had been “. . . fortunate enough to see it growing... during a journey which we made together to the 


Santa Rita Mountains in southern Arizona, during the winter of 1880, and became convinced that it had best be 
considered a distinct species. . . .” 
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Palmer “Arizona,” 1869, with Parry note and sketches are probably the ones to which the 
citation refers. In 1882 he cited no specimens but, as noted above, definitely limited the 
plant’s range to Arizona. 

Since Rothrock 382 (M 148660) (W 35891) consists of excellent material (flowers, 
leaves, inflorescence branchlets) and, on the Missouri sheet a descriptive note,! since it is 
the earliest specimen cited by Engelmann which can be identified positively as the one to 
which he had reference, since it comes from a region where the species is common, one, 
moreover, which can be included in the “Deserts of Arizona” which Engelmann later 
specified, it seems fitting to consider it as representative of the species as Engelmann 
finally defined it. In the absence of an identifiable type specimen it is here designated as 
lectotype of Y. elata. 

As to the source of this lectotype. The label reads: “Expedition of 1874 of Explora- 
tions and Surveys west of the 100th Meridian;” the locality is “Camp Grant,” no county 
cited. Arizona Place Names (Univ. Arizona Gen. Bull. no. 2, 73, 188, 1935) states under 
Camp Grant Wash: “... Wash flows northwest into Gila river about 2 miles above 
Feldman. Old Camp Grant was located at mouth of this wash;’” old Camp Grant was 
therefore in Pinal Co. Again, under Grant it states: “(Old Camp Grant or Breckenridge 
was abandoned, 1861. Reestablished 1862 ...and named Fort Stanford... General 
O. O. Howard says: ‘It was renamed Fort Grant 1866... .’ In 1872, fort was transferred 
to a point on west side of Graham mountain, 25 miles north of Willcox. . .”” The new Camp 
Grant was therefore in Graham Co. In Rothrock’s Notes on New Mewico (chap. 2 of the 
Botany) are many references to the “New Camp Grant,’’ none to the old, and it seems 
reasonable to infer that the specimen came from the former, the type locality, therefore, 
in Graham Co. The title page of the Notes on New Mexico states that Rothrock was 
surgeon and botanist of the expedition in 1873, 1874 and 1875 and the label of his specimen 
bears the date 1874. The locality of the lectotype lies to the northeastern side of a great 
plain which slopes gradually west and south, the elevation at Camp Grant about 1440 
m., at Tucson 720 m.; this plain is mainly desert in character although crossed by moun- 
tain ranges. 

There are collections antedating Rothrock’s but for various reasons the data attached 
to them is unsatisfactory. The earliest seems to be Wislizenus 220 (M 148668) of 1846, 
from southern New Mexico or extreme southwestern Texas, for the label reads “South of 
Santa Fe towards El Paso;” the capsule (plus the locality) identifies the species; while 
Y. elata does not grow much farther north in New Mexico than the center of the state, it 
is very common southward, from about Socorro to El Paso, in the region of the Rio Grande 
certainly; the collector referred to it as Palmilla. This is doubtless the Wislizenus collec- 
tion to which Sargent (Silva, 6: 28, 1896) referred: “Yucca constricta[ = Y. elata] was dis- 
covered by Dr. A. Wislizenus in the valley of the Rio Grande above El Paso in July, 
1846, and the following April it was found in flower by Mr. Josiah Gregg near the city of 
Chihuahua.” Corroboration of the Gregg citation has not been possible. Earlier (Gard. 
& For. 2: 568, 1889) Sargent had written: “Yucca elata was first detected by the botanists 
of the Mexican Boundary Survey more than thirty years ago. . . .” 

The Botany of the Boundary cites Y. angustifolia from “Sandy hills and plains, New 
Mexico, Western Texas and Chihuahua, May-—August. (No. 910 and 911, Wright; no. 
850 of Fendler’s New Mexican collection.).” It is probable that the numbers 9/0 and 
911 are typographical errors for 1910 and 1911 since the first two do not appear on the 
Wright sheets mentioned below and his 19/0 and 1911 can be identified with Y. elata 


1 Rothrock 382 (M 148660) bears a note, presumably the collector’s: ““Tuft of root [?] leaves rising 2 feet from 
ground, stem (flowering) 8 ft. high and 11% inches thick.” 
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and are from the regions named; Fendler’s collection 850 is here attributed to Y. inter- 
media; it is from the Santa Fe region. 

The botanists of the Mexican Boundary Survey made their collections of Y. elata 
in 1851 and 1852; there are three sheets with the Survey label, citing “C. C. Parry... 
J. M. Bigelow .. . Charles Wright .. . A. Schott” as collectors, the locality “‘. . . chiefly 
in the Valley of the Rio Grande, below Dofiana [the present Dona Ana, Dona Ana Co. 
New Mexico];” two of these (P 706856) (W 35881) bear the number 1475 but whether 
this is an assigned number, herbarium or collector’s number is not clear; the third (N), on 
an illegible label noting “Wright Dupl.” had been given the assigned number 1910; 
the material (flowers, branchlets from a panicled inflorescence and foliage) is all very 
similar and appears to be our species; it seems probable that all were collected by Wright 
as is indicated in one instance. There are six sheets attributed to Wright. Four bear the 
label “C. Wright, Coll. N. Mex. 1851-52;” one (UC 247882) has the assigned number 
1910, three (N) (W 35885, 35886) the assigned number 19/1; all seem to be Y. elata, 
the capsule on one sheet (W 35885) undoubtedly from that species; whether they were 
collected in New Mexico, like those with the Survey label mentioned above cannot be 
known now; they are cited from El Paso Co., Texas, with a question, because of the 
similarity of their material to the remaining Wright sheets next mentioned. These two 
sheets bear special data as to locality; one (N) has the usual label “C. Wright, Coll. N. 
Mex. 1851-52” and the assigned number 19/0; it also bears a notation attributed in 
brackets to Dr. Parry: “Rio Grande below El Paso, Texas, most common R. G. species;”’ 
the second sheet (G) has the label ““C. Wright, Coll. N. Mex. 185 [2 inserted in pencil]” 
and, in addition to the assigned number 1910, Wright’s own number 395; his field notes of 
1852 state: “395 Yucca Sandy ridges on the R. G. 4-6 high. June 17;” since, according to 
the same source, Wright 393 came from near San Elizario, [El. Paso Co., Texas,] it is 
doubtful if he had moved beyond that county, his 413 was “Rio Grande to Eagle Spring”’ 
so he was moving east; the capsule on this sheet is that of Y. elata (and very similar to the 
one on W 35886 already mentioned). All are cited here from El Paso Co., Texas. Most of 
the foliage of all these Wright collections was taken from offsets or from the center of a 
rosette, — this can be known because of the small and narrow leaf-bases; where these are 
better developed they have been trimmed, for convenience presumably. Any citation of 
Wright material with assigned numbers is difficult; it is unfortunate that in most instances 
his own numbers were omitted. 

Dr. Edward Palmer made collections of Y. elata in 1869, in “Arizona;” they were 
probably those mentioned by Engelmann in 1878. There are three sheets of Palmer 201. 
A fourth sheet with same date and vague locality boasts only a few seeds and bits of leaf- 
sections but there are notes and two sketches attributed to Dr. Parry; no collector’s 
number is given. Parry and Engelmann had evidently each chosen a name for the plant, 
but neither was ever published and they were evidently discarded in favor of Y. elata 
which also appears in Engelmann’s hand. Parry wrote: “The dry fruited Yucca, which 
OST hs Anamed. by me Ys: cjc.0 lonly to distinguish it, cannot be a form of 
Y. angustifolia except by the largest stretching of the Darwinian theory. It is a magnifi- 
cent species, bears a short trunk, occasionally branching, and sends up a perfect steeple of 
a flowering branch, 10 ft. long!’ The two little sketches are clearly Y. edata. 

How early Y. elata was introduced to cultivation in England and on the European 
continent is not definitely known. Sargent wrote in 1889 that “. . . it is probable that it 
has not been introduced into cultivation until quite recently. Seeds have now, however, 
been distributed among several European gardens, through the agency of the Arnold 


1 Herbarium name deleted. 
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Arboretum.”’ Some capsular species, probably from our southwest, were grown in the 
gardens of Europe considerably earlier than this (about 1860) and some of their horti- 
cultural names were subsequently indentified with our species; investigation, however, 
shows that, even when first introduced, their origin was uncertain and botanists did not 
agree as to their classification. Engelmann in 1873 wrote of one such: “VY... . albospica 
of the catalogues, undescribed as I believe, will probably prove in part forms of Y. aloi- 
folia [not a capsular species], and the names which cannot be identified now, the original 
types having perhaps disappeared from the gardens and their native country being un- 
known, ought to be dropped.” Another such name is Y. polyphyila, first used in 1870 by 
Baker for plants of unnamed origin grown in England by Mr. Wilson Saunders, but later 
(1880) identified by him with our species; Trelease in 1902 noted that it was “. . . more 
likely to have been based on an immature and aberrant garden seedling of Y. jilifera 
than one of the representatives of this group ...” It is apparent that, as Engelmann 
suggested, such names had best be dropped. 

There are many references to Y. edata in the literature and excellent pictures have been 
published. The plant’s tall stem and handsome panicles raised on a long scape seem always 
to be of outstanding interest. In southwestern Texas, thence across southern New Mexico 
and southern and central Arizona the species is as conspicuous and readily recognized as 
are the Joshua-tree (Y. brevifolia Engelm.) and Our Lord’s Candle (Y. Whipplei Torr.) 
on the deserts and mountains of southern California. Cattle are either so hungry or so 
fond of its foliage that, in certain regions and in dry seasons when vegetation is scarce, 
they devour the leaves of the smaller specimens, producing curious topiary effects often 
amusing and at times misleading. On large plants the inflorescences are out of reach so 
that flowers or the persistent pale fruit, often both, are usually to be seen. Very old plants 
produce fewer inflorescences than do younger ones and become untidy in appearance, — 
the heads of pale, yellow-green leaves thin and ragged; the specimen of medium age is 
usually the handsomest but not necessarily the most striking or interesting. The inflores- 
cence is commonly referred to as a broad-spreading panicle but in most regions where the 
plant is plentiful this form is intermixed with various others such as slender panicles or 
even near-racemes (the branchlets more or less abortive) ; this variation may be seen in the 
writer’s photograph (141-7) of a group of plants on the outskirts of Silver City, New 
Mexico. The flowers open first along the central axis so that, for a time and from a 
distance, the effect may be racemose on even the panicled form (McKelvey photo. 129-4); 
also, in the early stages, the branchlets of the inflorescence are erect-ascending and produce 
a narrower panicle than eventually when they assume a spreading-ascending, horizontal 
or even decurved angle (McKelvey photos. 23-10; 128-11; 141-8, etc.). The individual 
flower does not compare in size with that of Y. baccata or of some others of the fleshy- 
fruited yuccas but its effect on the inflorescence is handsome since there is little overcrowd- 
ing and each flower appears as an entity; floral abnormalities seem to be rare! The sturdy 
fruit, it would seem for years, remains in fine condition; it is plentifully produced in most 
regions, with many capsules on a single inflorescence, they are mainly restricted to the 
ends of the branchlets; it is usually of large size, about twice as long as broad, and in most 
instances shows little constriction; the rather glossy epidermis varies from a pale tan to 
nearly cream; the lining of the locules is shiny, smooth, nearly orange color and marked 
horizontally by dark streaks made by the large seeds. 

In the extremely sandy tracts outside of Van Horn, Culberson Co., Texas, and ex- 

1 Trelease (Rep. Missouri Bot. Gard. 9: 146, t. 43, 1898) wrote of a proliferous Y. elata which was collected by 
Miss A. I. Mulford. He states that he is “ .. . not aware that anything of the kind, or anything approaching the 


present case, has yet been recorded for Yucca.’”’ Nor has the author on her travels seen such a form although, like 
Trelease, she has more than once found viviparous Agaves. 
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tending westward along the old road to El Paso (McKelvey photo. 127-12) plants were 
mainly of clump - habit, with numerous short stems and heads of leaves, the crown 
consequently densely crowded; on May 26, 1932, they were sending up many inflores- 
cences, sixteen were counted on one plant. Such colonies were observed elsewhere and 
it is believed that they represent extremely vigorous, comparatively young colonies which, 
with age, will assume the more common aspect of the species, — the number of stems 
reduced. Trelease also noticed these rather unusual plants for he wrote (1902, p. 66) 
under Y. rigida: ‘“Though . . . the plant forms a low tree when developed, a few specimens 
have been seen bearing panicles when still practically acaulescent, as is also true of Y. 
radiosa [Y. elata] about El Paso.’”’ Although smaller, a plant of similar aspect, growing 
“on the Mesa near the Organ Mountains, New Mexico,” is shown in P. C. Standley’s 
Some Useful Plants of New Mexico (Smithsonian Report for 1911, t. 1, 1912). 

There are records of Y. elata from as far east in Texas as northcentral Brewster Co,. 
thence westward to El Paso Co.; collections are mainly from the region along the Southern 
Pacific Railroad south to the Rio Grande. In New Mexico there are no records from any 
considerable distance east of that river although the species doubtless is found in the 
southeastern part of the state; from the Rio Grande it extends westward to the Arizona 
border and north as far as about Socorro and Silver City. From southeastern Arizona it 
extends northwestward certainly into central Gila Co., where it is common in the moun- 
tainous regions about the Roosevelt Reservoir; it abounds on the plains and on the moun- 
tain foothills of southern Arizona,— in Cochise, Santa Cruz and Pima Counties; from the 
last-named no herbarium record has been found west of the Tucson region; the writer has 
not noted its occurence in her field-books from any distance west of Nogales along the 
Mexican border nor from west of Gila Bend, Maricopa Co., along the road to Yuma. 
Collections indicate that it extends from Texas southward into Mexico. 

Although Y. elata is found growing with more than one of the CHAENOCARPA species, 
also with certain of the SARcocARPA, there is little to indicate that they hybridize. The 
only collection representing such a possibility is noted under Y. constricta (see p. 137). 

Sudworth’s Check List of Forest Trees (Miscel. Circ. 92, U. S. Dept. Agric. 49, 1927) 
cites as names in use for Y. elata, Spanish Bayonet and Spanish Dagger (Texas, New 
Mexico, Arizona), Sotol (Arizona), Southern Yucca, Soapweed;! the last he designates as 
most widely used common name. 

Kearney and Peebles in their Flowering Plants and Ferns of Arizona (198, 1942) cite 
its habitat in that state as ‘Central and southern Arizona, 1,500 to 6,000 feet, grassland 
and desert... .” They give as common names “Soaptree yucca,” and “palmilla” and 
write of its uses: ‘“This species has proved useful as emergency ration for stock during 
periods of drought. The chopped stems mixed with concentrated food, such as cottonseed 
meal, are nourishing and palatable. Plants sprout from the roots but cannot be cropped 
too often because of the slow rate of growth. The roots, known as amole, are detergent 
and have been used in the manufacture of shampoo soap. A substitute for jute has been 
manufactured from the leaf fiber. Indians eat the young flower stalks and lower portion 
of the stem.” 

E. O. Wooton’s Trees and Shrubs of New Mexico (Bull. no. 87, N. M. College Agric. 
Mech. Arts, 33, 1913) cites Soapweed, La Palmilla and Amole as common names. For the 
uses to which Y. elata and other Yucca species have been put in New Mexico see P. C. 
Standley’s Some Useful Native Plants of New Mexico (Smithsonian Report for 1911, 1912). 

1 “Soapweed” is the name usually applied to the capsular, filiferous-leaved Yucca species of our southwest, — 
muchas “Sotol” is used for any Dasylirion species and “Beargrass” for any Nolina. This general usage probably 


arises from the fact that all, to the casual observer, look much alike; whether all have equally valuable saponaceous 
qualities would be interesting but difficult to determine. 
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See also W. H. Bell and E. F. Castetter, The Utilization of Yucca, Sotol and Beargrass 
by the Aborigines in the American Southwest (Univ. of N. M. Bull. no. 7, 1941). 
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Yucca utahensis,! sp. nov. 


Yucca angustifolia sensu Engelmann in S. Watson, Botany, King Report, Appendix, 497 (1871), 
as to St. George, Utah, plant. 

“VY [ucca] elata?”’? sensu Merriam in N. Amer. Fauna, 7 (2): 358 (May 31, 1893), as to Yucca of St. 
George, Utah. 

Yucca radiosa sensu Coville in Contrib. U. S. Nat. Herb. 4: 203 (Nov. 29, 1893), as to [Bailey] 1594 


and as to Palmer’s St. George, Utah, collection. 


Plants acaulescent or more often with procumbent stems 0.6-1.3 m. in length, forming 
large clumps with 10-15 heads of leaves. Head of leaves rather open and loosely filled, 
asymmetrical, untidy, the old basal leaves reflexed and spreading to ground, covering stem 
tent-wise. Base of mature leaf small to large, rather flat, median length 4.5-6.5 cm., about 
equal to breadth at insertion, at union with blade 1-2.5 cm., margins thin, fragile, brittle, 
epidermis smooth, cream to near orange, along margins and at insertion often reddish 
brown. Blade of mature leaf varying from short (17 cm.) and slender (0.7—1 cm.) to often 
long (72 cm.) and broad (1.5-2 cm.), tapering upward for a short distance above union 
with base, then broadening gradually to widest point near or usually above the middle, 
rarely near apex, thence gradually tapered to apex, straight or occasionally falcate, for a 
short distance above base slightly thickened and plano-convex, thence usually concavo- 
convex to apex, flexible where thinnest, smooth on both surfaces, yellow-green turning 
reddish brown with drying; leaf-margins at first white, separating into a few short or long, 
curly or straight fibres, soon nearly smooth and green with fibres massed below; spine 
slender or stoutish, 0.3-0.7 cm. in length. Inflorescence about 2.5-3 cm. in length overall 
(scape same length or less often longer or shorter than flowering portion, 4-5 cm. in 
diameter at base); inflorescence proper panicled, raised high above leaves, slender-ellipsoi- 
dal, conspicuously tapered above and below, branched from or from near base to racemose 
tip, acuminate (racemose tip 20-30-60 cm. in length, surpassing tips of uppermost branch- 
lets by about 14 its length), at first crowded, especially along central axis, eventually 
more open, soon ligneous; branchlets many (20-40 in number), slender, 10-15-20 cm. in 
length, erect-ascending; bracts on scape few, rather small, near base of scape 15-17 cm. 
in length, ca. 2.5 cm. in breadth at insertion, for about 5—6.5 cm. above insertion thickened, 
rather fleshy and bract-like, contracted near middle, the upper leaf-like portion 9-10 cm. 
in length, 1-1.3 cm. in breadth at base, thence tapering to the acuminate apex tipped 
with sharp spine; just below inflorescence proper bracts on scape reduced to 6.5-/.5 cm. 
in length, the lower fleshy portion 4-5 cm. in length, the leaf-like tip 1-2 cm., short- 
triangular with spinescent apex; very similar bracts present, though smaller, at base of 
lower branchlets of inflorescence proper but upward these become long-triangular, thin, 
with fragile, translucent margins, from 5 cm. in length becoming much reduced in size; 
bracts at base of pedicels nearly triangular, 1-2 cm. in length, thin, extremely fragile; a 
tiny bractlet sometimes present also at base of pedicels; flowers many, expanding first on 
central axis, last outward along branchlets, small to medium-sized, 4-5 cm. in length, 
campanulate, with base (united portion of perianth) short, 24 mm. in length, tubular or 
spreading-cup-shaped, with slender- or broad-elliptical or ovate perianth-segments cucull- 
ate at apex, deep or pale cream, usually same length in both ranks or sepals slightly short- 
er than petals; those of inner row about 2.5 cm. in breadth, thin except near base, those 
of outer row about 2 cm. in breadth, thickish, especially near base; filaments fairly sturdy, 

1 Planta acaulis vel brevicaulis; comis foliorum numerosis; lamina folii haud crassa 17-70 cm. longa 0.7—2 cm. 
lata levi, margine juventute plus minusve filifera; inflorescentia 2.5-3 m. longa, parte florifera gracili utroque 
attenuata; scapo e coma foliorum projecto; floribus 4-5 cm. longis; pistillo 2.5-3.2 cm. longo; stylo quam ovario 


duplo breviore albo gracili oblongo-cylindrico vel anguste ovoideo; capsulis firmis persistentibus 5-5.7 cm. longis 
2-2.5 cm. latis plerumque symmetricis extus levibus vel rugulosis aliquantibus nitidis. 
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22.5 cm. in length, reaching to base of style, each free at base from those adjacent, 
pubescent, the clavate tip about 44 of whole, slightly swollen, erect or erect-ascending at 
anthesis; anthers 2-3 mm. in length; pistil 2.5-3.2 cm. in length; ovary about twice as 
long as style, oblong-cylindric, slender or stoutish below, above with well-defined shoulders 
and tapered neck, bright green at anthesis; style white, often extremely slender, nearly 
oblong-cylindric or slightly ovoid, terminating at base in 3 lobes which extend over neck 
but not to shoulders of ovary, at apex in 3 rather wide-spreading stigmas; fruit durable and 
persistent, 5-5.7 cm. in length, 22.5 cm. in breadth, usually symmetrical but sometimes 
constricted, oblong-cylindric, mucronate, capsular wall thin or thickish, strong, epidermis 
smooth or slightly roughened, often finely verrucose, pale tan, sometimes glossy; at 
dehiscence splitting for entire length on primary fissures and for 14 or rarely 14 of length 
of capsule on secondary fissures, 3 carpels rounded below, above flattish to slightly indent- 
ed medianly and with or without a slender to fairly broad median rib; old floral base 0.7-1 
cm. in length, tubular or nearly so; pedicels short, 1.3-2.5 cm. in length, stout or slender, 
merete: 
Range. Plentiful in Washington Co., Utah; extending thence into northwestern 
Arizona and possibly into Lincoln Co., Nevada, near Panaca. 
For range map see p. 86. 


UtaH. Washington Co.: “A low species, the flowering tips 1/3 ? length of branch... ” 
“St. George, Utah, June 1870,” Dr. E. Palmer 5 (M 148382).— At St. George, alt. 875 m., May 14, 1891, 
V. Bailey 1954 (W 26120).— St. George, May 22, 1918, M. E. Jones (UT).— On slopes, St. George, May 
8, 1908, J. Tidestrom 9378 (G) (N).— Open hillsides, St. George, May 15, L. N. Goodding 1017 (M 
148380) (G) (N) (W 485535) (PO 109455, 169127) (S 88299) (UC 51043).— In Santa Clara Valley, 
about 7-9 miles northwest of St. George, ca. 850 m. alt. May 6, 1934, McKelvey 4107 (photos. 149-9,10,11, 
12; pls. XXXII, XXXII) (AA; type), 4168, 4173 (AA); same locality, May 8, 1934, McKelvey 4233 (AA). 
— Not far east of St. George, May 8, 1934, McKelvey 4234 (AA).— At 31 miles from St. George along 
road to Zion Park, in Dixie National Forest, near Ash Creek, May 9, 1934, McKelvey 4238 (AA).— About 
14 miles west of southern entrance to Zion Park, along road to Toquerville, alt. ca. 950 m., May 7, 1934, 
McKelvey 4228 (photos. 150-4, 7) (AA). 

Arizona. Coconino Co.: At Hermit Camp, [Grand Canyon] tall branching scape, very 
narrow leaves, A. Eastwood (CA). Yavapai Co.: ? Near Congress Junction, May 31, 1927, R. H. 
Peebles, G. J. Harrison and T. H. Kearney 4127 (W 1566411, 1566412). Without precise 
locality: “Arizona,” undated, E. Palmer 5 (W 35882). — ‘‘Arizona, 1869, ‘4 ft. 86 buds greenish 
white,’’’ Z. Palmer 799 (W 35890); same, except for words “‘high panicle’’ inserted after ‘‘4 ft.’’ (M 
148383). 

? NevaDA. Lincoln Co.: Near Panaca, May 19, 1891, V. Bailey 1983 (W 26121). 


In 1871, Engelmann, in Watson’s Botany of the Fortieth Parallel, included Utah in the 
range of Y.angustifolia Pursh (and of his own variety £ radiosa); he mentioned the plant’s 
foliage as “‘very variable” in form and breadth, noting in particular that “About St. 
George, Utah, a form occurs with leaves only 2 lines wide.” In 1873 (Trans. Acad. Sci. St. 
Louis, 3: 50) he further broadened the range of the variety (which he then called Y. 
angustifolia var. B elata) to include west Texas and northern Mexico; but, in 1888 (Bot. 
Gazette, 6: 224), he restricted Y. elata (he had raised the variety to specific rank) to the 
southern portion of this range and made no mention of Utah or the Utah plant. 

That plant appears, however, in the reports of the Death Valley Expedition. Merriam 
noted under “Y. elata?:” ‘A narrow-leaved yucca provisionally referred to this species 
was found sparingly in the Lower Santa Clara Valley, Utah, on the mesa near the town of 
St. George, where it was in full bloom and very handsome May 11-15. Its flower-stalks 
are tall and slender, and its leaves narrow and thin... .’’ And Coville wrote under “Y. 
radiosa:” “At St. George, Utah (No. 1954). This is the plant described . . . as Y. angusti- 
folia elata, and...as Y. elata. Dr. Edward Palmer collected it [see Palmer 5 below] in 
southern Utah, near St. George, more than twenty years ago, probably at the same place 
from which our specimens came. Dr. Engelmann says of Palmer’s specimens, ‘about St. 
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George, Utah, a form occurs with leaves only 2 lines [4 mm.] wide.’ In our plant the 
perianth is 2.5 to 3 cm. long, smaller than is usual in the species.”’ The collection noted by 
Merriam and Coville, V. Bailey 1954 (W 26120), consisting of the top of a many-branched, 
small-flowered panicle only, is stated in the latter’s Catalogue of Specimens to have been 
collected May 14, 1891, at St. George, Washington Co., at 875 m. elevation; it is undoubt- 
edly the species under discussion. 

Palmer 5 (M 148382), St. George, is placed here because of the panicled inflorescence, 
small flowers and slender style; Trelease determined it as Y. angustissima (also as “Y. 
radiosa?’’); the leaves (a small cluster attached to a long, slender root-stock) are juvenile 
and do not resemble those of the mature plant and the inflorescence of the specimen never 
started from among them; Palmer 5 (W 35882) is labelled ‘‘Arizona,” but, as far as yuccas 
are concerned, many Palmer labels are unsatisfactory; the material is the same. Deter- 
mined similarly to Palmer 5 (M 148382) and cited (1902) for Y. angustissima by Trelease 
is Palmer 799 (M 148383); the label reads ‘‘Dr. E. Palmer, 1869, Arizona,” and the col- 
lector was evidently quoted on this sheet and the next in recording the panicle as “4 ft., 
86 buds, greenish white;”’ the leaves of Palmer 799 (W 35890), attached to a stolon, are 
juvenile, extremely narrow and filiferous, remarkably like those of the Bigelow collection 
(type) of Y. angustissima; but here there is the upper end of a panicled inflorescence 
in addition to leaves; part of the same cluster of leaves is on the Missouri sheet as well as 
some slightly broader, less filiferous ones (still very different from those of the mature 
plant) and small flowers with slender style similar to those of the Washington sheet. 
Engelmann’s Y. angustissima was based on foliage only; Trelease’s concept of the inflores- 
cence was “racemose or short-branched below;” Palmer 799 does not conform to this 
concept for what panicle there is is similar to that of Palmer 5; the locality, as on one 
sheet of Palmer 5 (W 35882) is unsatisfactory; it is believed, however, that Y. utahensis 
extends into northern Arizona. 

In 1896 Sargent (Silva N. Amer. 10: 28, footnote 1) stated: ‘““The narrow-leaved 
stemless Yucca of southeastern [ = southwestern] Utah, which has been referred to the 
species [Y. constricta Buckley sensu Sargent = Y. elata Engelm.; Sargent cited the 
Engelmann, Merriam and Coville references given above] is probably an undescribed 
species common on the Colorado plateau, over which, in so far as I have been able to 
observe, Yucca constricta does not extend.” Although collected by more than one botanist 
this Yucca, to date, has remained unpublished. 

On May 5, 1934, the writer went from Las Vegas, Nevada, to St. George, Utah; in 
the Santa Clara Valley, some 12 miles northwest of St. George, a handsome Yucca was 
in full bloom; the altitude was about 850 m., the soil a deep, finely pulverized red sand; 
the next day the plant was studied and photographed. It grew in large clumps with many 
heads of leaves and formed stems, mainly procumbent, about 0.3-1.3 m. in length. Over- 
all the inflorescence measured 2.5-2.8 m.; the flowering portion was slender, ellipsoidal, 
branched except near the base (where the flowers were produced directly along the axis) 
and on the long racemose tip, and was raised high above the leaves on a long, slender, 
ligneous scape; it suggested the narrow panicle sometimes found in Y. elata; the flowers 
expanded first along the central axis and for a time this produced, especially from afar, a 
slender, racemose effect; flowers were often small, as noted by Coville, but varied to 
medium-sized; the pistil ranged from slender (usually) to stoutish; the ovary was about 
twice the length of the style, with well-defined shoulders and tapered neck, the last covered 
in major part by the basal lobes of the often slender and nearly oblong-cylindric, white or 
pale green style; the stigmas spread rather broadly at anthesis and each was short-notched 
at apex; the old capsules had a smooth, pale tan epidermis; some had a thin wall and were 
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considerably constricted but in most the wall was thickish and the form symmetrical, the 
valves erect or scarcely spreading, — they looked much like those of Y. elaia in all respects. 
The leaves were variable in length and breadth of blade, with point of greatest width near, 
usually above, the middle; most were noticeably concave, —a character which is to a 
considerable extent lost with pressing; they were flexible, smooth on both surfaces, and the 
fibres which separated along the margins were soon massed below; by comparison the leaf 
of Y. elata averages narrower, it never attains the maximum breadth found in our species, 
is usually flat rather than concave, and coarser and less flexible. 

Selected as type is McKelvey 4167, collected May 5, 1934, in the Santa Clara Valley, 
some 7—9 miles northwest of St. George, Washington Co., Utah, and comprising flowers, 
fruit and foliage; associated with the type are the writer’s photographs 149-9,10,11,12 
(pls. XXXII, XXXII); from the same region are McKelvey 4168, 4173, 4233; all are 
in the Arnold Arboretum Herbarium. The name chosen, Yucca utahensis, was evidently 
considered by others for more than one species; it appears on sheets of Y. Harrimaniae for 
instance, but was never published. In one instance (M 145524) the notations — “Y. utah- 
ensis (Meehan’s)” and, in Trelease’s hand, ‘Engelmann had a tag from this ‘Y. utahensis 
(Meehan’s)’ ” — suggested that the name might have been used by the nursery firm of 
Thomas Meehan; but examination of their catalogues between the years 1870 and 1923 
does not show that it was ever published by that firm. 

The same species was seen not far east of St. George, and further northeast en route 
to Zion National Park; it was especially vigorous not far north of Toquerville, a short 
distance after leaving the main road to Cedar City and points north. Large and handsome 
clumps in finest flower were photographed (150-4,5,6,7 pl. XXXIV) and collections made 
some 14 miles southwest of the southern entrance of the Park; here, as at St. George, the 
panicles appeared nearly racemose from afar but examination showed short or abortive 
branchlets at least. When traveling north from St. George Y. utahensis was seen almost 
to Cedar City, at times even more luxuriant than in the Santa Clara Valley. The species 
evidently prefers a fine, red, sandy soil and generally grows in association with the Utah 
Juniper. 

Most herbarium material from the St. George region has been determined hitherto as 
Y. angustissima. Widely distributed is L. N. Goodding 1017, found in six herbaria at 
least; except on two sheets (PO 109127) (UC 31043) the leaves are from the center of a 
cluster and not similar to mature ones, nor do all sheets include the inflorescence branchlets 
which indicate a panicle; the flowers measure some 5 cm. in length; M. H. Jones, May 
22, 1918, has smaller flowers (3.5 cm. in length); the leaf, again, is immature and inflore- 
scence branchlets are not included. In Tidestrom 9378, May 8, 1908, the inflorescence 
would seem to be racemose on one sheet (G) but the panicled portion appears elsewhere 
(N); the flowers measure 5 cm., the leaves are slender. 

There are nine sheets of interesting but confusing material collected by Marcus E. 
Jones at La Verkin, Washington Co., no great distance northeast of St. George; these are: 
(1) Seven sheets of Jones 5180, May 7, 1894: (M 148381; flowers and fragments of a 
panicled inflorescence; alt. 1050 m.) (PO 109481; flowers and part of a coarse raceme; alt. 
1050 m.) (N; flowers and fragments of a panicled inflorescence; alt. 1020 m.) (M 148645 ; 

1 This collection (M 148524) consists of a few bits of flowers and (M 148523) inflorescence-fragments, two 
leaves and a Thomas Meehan letter; it is labelled “from Utah;” material is not adequate for determination; the 
letter states that ‘““When Parry gave me the seed he remarked ‘take care of that, — it may prove a new species.’ . 
It in some ways suggests our species and the plant of the collection may have been raised from seed given to Parry 
by Palmer. Meehan’s letter contains comments upon Yucca pollination; he disagrees with Riley’s statement that 
pollen must be thrust down into the stigma (the receptive portion low down in the aperture) since he himself had 
produced capsules by “merely touching the apex with the flower’s own pollen.”’ Other unpublished varietal names 


were noted on two labels of sheet M 148524 by Engelmann. They have not been found in the Meehan catologues 
and apparently were never published. 
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flowers and fragments of a panicled inflorescence; alt. 1020 m.) (W 289346; flowers only; 
alt. 1020 m.) (W 296431; flowers, a racemose tip and a long branchlet from a panicle; 
alt. 1020 m.) (UC 158438; flowers and part of a coarse raceme; alt. 1020 m.). (2) One sheet 
of Jones 5196u, May 8, 1894 (W 296430; flowers only; alt. 1020 m.). (3) One sheet of 
Jones, unnumbered, May 7, 1894 (PO 109489; flowers only; alt. 1050 m.). The differ- 
ences in altitudes, although slight, and in dates do not synchronize with the differences in 
material and these collections are not cited. The flowers are large and some extremely 
well pressed; they measure over 11 cm. across and the segments are thin, prominently 
veined, and the pistil is rather long (just over 3 cm.) with stoutish ovary and long, slender 
style; they suggest, as do the racemes of some sheets, what is found in Y. kanabensis of 
further east in Utah. The panicles are probably Y. utahensis; that species was especially 
vigorous near Toquerville, only a short distance from La Verkin. No foliage is included. 

Yucca utahensis comes closest to Y. elata probably, but its often much broader and 
more concave leaves, non-arborescent and large clump habit, and, for the most part, 
smaller flowers with usually extremely slender style, separate it from that species. The 
range of Y. elata is not known to approach nearer than the Roosevelt Reservoir region of 
central Arizona. 

The species at the present time is best known from Washington Co., Utah. The 
sheets Palmer 5 and Palmer 799 labelled “Arizona” have been mentioned; they appear to 
be Y. utahensis and may have come from St. George as Palmer 5 (M 148382) in one 
instance states; on the other hand the species probably extends south into Arizona, 
even to southwestern Yavapai Co., for Peebles, Harrison and Kearney 4127, cited with a 
question, has, in addition to a panicled inflorescence, foliage which is noticeably concave 
and is more suggestive of our species than of Y. elata. If proven to be the case the Palmer 
“Arizona” specimens become more plausible; as noted under Y. baccata Torr. (Pt. I., 40, 
1938) Palmer was in the region of Congress Junction in 1865. 

V. Bailey 1983 (W 26121) from near Panaca, Lincoln Co., Nevada, may extend the 
range of Y. utahensis slightly farther northwest; it is cited with a question. The short and 
broad foliage is suggestive of that of Y. Harrimaniae which grows no great distance from 
Panaca, but the immature inflorescence appears to be panicled and Y. Harrimaniae is 
only known to produce racemes; the region should be visited. 


YUCCA VERDIENSIS 


/ 
Yucca verdiensis,! sp. nov. 


Plants acaulescent to caulescent, forming a single head or small, congested clumps 
with several heads; stem at most short, hidden beneath reflexed leaves. Head of leaves 
open or crowded, asymmetrical, rather untidy. Base of mature leaf small, where thickened 
near union with blade lenticular, elsewhere flat, broad-triangular, median length 2—2.5 cm., 
breadth at insertion 3.2-4 cm., at union with blade 0.7-1.3 cm., margins papery, brittle, 
epidermis finely striate, cream. Blade of mature leaf 25-32-45 cm. in length, uniformly 
slender, very sightly narrowed above union with base, then gradually and very slightly 
broadened to well above middle, thence tapered to acuminate apex, greatest width 0.4— 
0.7-rarely 1.3 cm., commonly straight, on outer surface slightly keeled or rounded for 
entire length, on inner surface slightly convex near union with base, elsewhere flat to near 
apex where occasionally slightly concave, where thickened for 10-13 cm. above base stiff, 

1 Planta acaulis vel fortasse brevicaulis; comis foliorum solitariis vel paucis; laminis foliorum gracilibus pler- 
umque 0.4-0.7 rariter ad 1.3 cm. latis, margine plus minusve filiferis; inflorescentia 2.1-2.7 m. longa, parte florifera 
paniculata, basin versus ramulis laxis elongatis donata, apice conspicue racemosa; scapo e coma foliorum evidenter 
projecto; floribus parvis 44.5 cm. longis segmentis fragilibus; pistillo parvo 2-2.5 cm. longo; ovario gracili; stylo 


gracili albo vel dilute viridi 0.7-1 cm. longo fere oblongo-cylindrico; capsulis plerumque symmetricis ca. 4.5 cm. 
longis ca. 2.5 cm. crassis fragilibus extus levis vel rariter rugulosis. 


YUCCA VERDIENSIS a 


elsewhere very flexible, smooth, finely striate on both surfaces, pale blue- or yellow-green; 
leaf-margins at first white, after fibres have separated same color as blade; fibres fine, 
those separating first near top of blade straight, subsequent ones tightly or loosely curled 
and soon massed below, eventually margins nearly smooth; spine acicular, about 5 mm. 
long. Inflorescence 2.1-2.7 m. in length overall (scape longer than flowering portion); 
inflorescence proper panicled, raised high above leaves, 1-1.3 m. in length, rarely branched 
throughout, usually with a few long, wide-spreading basal branchlets and long, con- 
spicuous racemose tip about 14-4 of entire length of flowering portion, little crowded; 
branchlets commonly fragile, twiggy, 3-10 in number, 10-20-35 cm. in length, spreading- 
ascending to horizontal; pedicels very slender; flowers produced singly, in pairs or rarely 
in threes, small, 44.5 cm. in length, with base (united portion of perianth) short, 3-5 mm. 
in length, nearly tubular or spreading-cup-shaped, with very thin, fragile, elliptical to 
nearly ovate or obovate, acuminate perianth-segments, much the same length in both 
ranks; those of inner row broad, ca. 2 cm. in breadth, often extremely concave; those of 
outer row narrow, about 1.3 cm. in breadth, flattish; filaments usually reaching to near 
middle of style, 2-2.5 cm. in length, each free at base from those adjacent, their lower 
portion extremely slender, their clavate tip about 5 mm. in length, erect or spreading- 
ascending, well-differentiated from lower portion, swollen, pubescent; pistil 2-2.5 cm. in 
length; ovary 1.5-2 cm. in length, very slender, 0.40.5 cm. in diameter, oblong-cylindric 
to slightly obovoid, with rounded shoulders and no appreciable neck; style white or palest 
green, 0.7—1 cm. in length, very slender, 2-3 mm. in diameter, oblong-cylindric, terminating 
at apex in 3 nearly erect, rather large stigmas of “tufted’’ appearance; fruit averaging 4.5 
cm. in length, ca. 2.5 cm. in breadth, at times constricted near base and spreading above 
but usually symmetrical, short-mucronate, capsular wall very fragile and light, epidermis 
smooth or slightly roughened, drying a pale tan or gray; at dehiscence splitting to base on 
primary fissures, on secondary fissures for about 14-7 of length of capsule, 3 carpels 
round-backed below, above flattened or a little indented in center and marked with a 
faint, very slender median rib, sides of locules (along primary fissures) often twisted; 
old floral base nearly tubular, about 0.7 cm. in length; pedicels about 1.7 cm. in length, 
terete; seed small to medium sized, glossy. 

Range. Mainly confined to central and eastcentral Arizona (Yavapai and Gila 
Counties), from the regions about the Verde and East Verde Rivers southeastward to the 
Gila River. For range map see p. 80. 


Arizona. Yavapai Co.: Between Clarkdale and Cottonwood, May 7, 1933, McKelvey 2752 
(type), 2750, 2751 (AA). — Common on mesas between Camp Verde and Clemenceau, May 22, 1935, 
A. Nelson and R. A. Nelson 2058 (M 1128275). — ? Camp Lincoln [= Camp Verde], August 6, 1866, E. 
Palmer (M 148655). — Fort Verde, August 27, 1887, E. A. Mearns 348 (N); same locality, 1888, E. A. 
Mearns 348 (N). — Acaulescent, leaves gray-green, soft and flexible, scape 2.2 m. high, 4 miles south of 
Camp Verde, alt. 990 m., June 24, 1939, R. H. Peebles 14413, with 2 photos. (AA). — Verde Valley, June 
18, 1920, W. W. Jones 35 (G). — ? Sandy draws, Prescott, April 28, 1925, A. Nelson 10242 (UC 467277). 
Coconino Co.: Near Walnut Canyon, alt. 1700 m., August 1, 1901, J. B. Leiberg 5797 (W 410622). 
Gila Co.:? Pine Valley, June, 1890, M. E. Jones (PO 190457). — ? Sycamore Creek, between Payson 
and Pine, February 20, 1929, McKelvey 738 (photo. [4 X 5 series] 24-4) (AA). — Three miles north- 
west of Pine, alt. 1830 m., July, 1928, C. B. Wolf 2458 (S 190363) (G) (CA 173884). — On road to 
Packard, May 20, 1929, A. Eastwood 17354 (G) (N) (CA 167921).— ? Roosevelt Dam, April 19, 1937, 
A. Eastwood (CA 109967); same locality and date, A. Eastwood 6206 (CA 109968). — Tonto Basin, July 
19, 1892, J. W. Toumey 443 (AA). — Strawberry Valley, July 21, 1892, J. W. Toumey 443 (W 212039) 
(S 52673). — Salt River, (Highway 60), hillsides, May 26, 1935, J. Whitehead 1294 (W).— ? Pleasant 
Valley, January 9, 1874, J. B. Girard 4 (M 148429). — ? San Carlos Indian Reservation, San Carlos to 
Cazador [? = Cazadero] Spring, June 24, 1904, F. V. Coville 1911 (W 500589). Navajo Co.: Four 
miles south of Holbrook, flowering stalk 2.5 m. high, with 6 branches below the main spike, June 17, 
1901, L. F. Ward (W 410328) (N).— Forestdale, Apache Reservation, 66 miles south of Holbrook, 
July 4, 1901, W. Hough 90 (W 562896, 890145). 


Yucca verdiensis was seen by the writer in May, 1932, when circling from Prescott 


100 YUCCAS OF THE SOUTHWESTERN UNITED STATES 


to Jerome, Clarkdale, Camp Verde, and, via Cherry Creek and Dewey, back to Prescott; 
two divides were crossed on the last part of the trip, one, perhaps both, in the Mingus Mts. 
In the Verde River valley, at about 1050 m. elevation, between Clarkdale and Cotton- 
wood and on to Camp Verde the species was plentiful, between Cherry Creek and Dewey 
was seen again but stopped on the ascent of the last divide leading to Prescott; all this 
region lies in northeastern Yavapai Co., Arizona. 

Although plants were mainly acaulescent a few had made stems which were 1-1.3 m. 
in height and mostly hidden under reflexed-spreading dead leaves; they suggested Y. elata, 
— the inflorescence raised high above the leaves on a long scape and overall attaining 
1.8-2.5 m.; the flowering portion (shorter than the scape for the most part) varied in 
form, at times slender, almost racemose, again branched broadly below and narrowly 
above when it approximated still others, the prevailing sort, with a few long, wide- 
spreading, basal branchlets and long, conspicuous, racemose tip; the leaves, while varying 
in length and in breadth averaged narrow. Flowers were not open in early May but buds 
were far enough advanced to prove that the style was white or palest green; their descrip- 
tion has been based mainly on dried material. In herbarium collections flowers are 
small, the pistil also, with a slender ovary and slender, and, in relation to the ovary, 
rather long style; it has been impossible to study the stigmas satisfactorily but in general 
they seem to give a rather “‘bunchy”’ or “‘tufted’’ look to the top of the style; the fila- 
ments are slender below, the clavate tip slightly swollen and turned at a considerable 
angle to the lower portion, and at anthesis they reach commonly to about the middle 
of the style, in one instance, however, surpassing the stigmas. Old fruit in May was still 
in good condition; although showing less constriction and distortion, the light weight of 
the capsules, their thin, fragile wall and smooth, pale tan epidermis, bore a close resem- 
blance to what is found in Y. angustissima; also, in both species, there occurs along the 
primary fissures, a curious twisting of the exposed sides of the locules at dehiscence, 
apparently to be explained by the fact that these, held tightly together at base, are frus- 
trated in their attempt to expand fully, or to the same plane as the backs of the carpels, 
and consequently at the point of strain become somewhat warped or twisted; however, 
since this tendency is rarely apparent in fragile-walled capsules of other species some 
structural peculiarity may be responsible. 

McKelvey 2752, May 7, 1932, from between Clarkdale and Cottonwood, Yavapai Co., 
Arizona, is named as type; McKelvey 2750, 2751 are of the same date and from the same 
region; the type consists of inflorescence buds, foliage and old fruit. 

Dr. Edward Palmer! in 1866 seems to have made the first collection of Y. verdiensis 
(if one may judge by slender foliage only) at Camp Lincoln, another name for Camp Verde 
according to Arizona Place Names (468, 1935); since 1866 many others have found it and 
much of the material is satisfactory. The recent Peebles 14413, from 4 miles south of Camp 
Verde, is accompanied by excellent photographs of the fruiting plant and, in 1939, from 
Mr. J. Pinckney Hester the writer received a photograph taken “near Fort Apache,” 
which shows a group in full flower. Of Peebles 14413 Kearney and Peebles (Flowering 
Plants and Ferns of Arizona, 198, 1942) wrote under Y. elaia: “In Arizona, mature plants 
usually have well-developed stems and often are very tall, but a stemless form has been 
found at Camp Verde, Yavapai County... .” 

1 One sheet of the Palmer collection (M 148654), not cited, includes one large packet (a capsule and seed) 
and three small packets of seed, perhaps taken from the large; the date and erasures on the large packet suggest 
that there was some doubt as to the date of collection; Parry forwarded the seed in June, 1870, or four years after 
Palmer collected it; the seed is larger than that of other collections of Y. verdiensis, such as Peebles 14413, and 


it may have come from a Y. elata collection. Much Yucca material attributed to Palmer appears unreliable in 
labelling and origin. Trelease noted on this specimen: ‘“Y. radiosa? Seeds too large for angustissima.” 
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Herbarium collections are all from central and eastcentral Arizona, extending from 
eastern Yavapai Co. across Gila Co., with one number from southern Coconino Co., and 
two from southern Navajo Co. The northern collections, including the type, are mainly 
from regions adjacent to the Verde and East Verde Rivers, the southern from between 
Tonto Creek and the Gila River (between these flows the Salt River east of Roosevelt 
Reservoir). Whether Y. verdiensis occurs directly about this Reservoir is uncertain; 
Miss Eastwood’s collections therefrom, of extremely slender leaves, appedr to be this 
species; fruit on one sheet (CA 109967) is closer to that of Y. verdiensis than to that of Y. 
elata which grows in the region; a large cluster of leaves (CA 169460) from “Near Roose- 
velt” is not cited but this, again, is probably the same (see next paragraph). The range of 
Y. verdiensis covers a country of mountains and mountain valleys. It seems possible that 
the plant may have an even more extensive range and spread north! and northwest and 
east and southeast; it is to be expected in Arizona in the San Francisco Mts. and in the 
ranges lying between the Coconino Plateau and Colorado River; and in New Mexico, in 
the mountainous areas of Catron and Socorro Counties (the racemose inflorescence with 
basal branchlets associated with Y. intermedia var. ramosa, found in Torrance Co., New 
Mexico, differs in its shorter scape which brings the flowering portion close to or among 
the leaves; flowers and foliage also distinguish these plants). In line with the belief that this 
Yucca may extend northeastward in Arizona are field-book notes of April 26, 1934, made 
between Hackberry and Peach Springs, in northeastern Mohave Co.; with these is a 
rough sketch of an inflorescence, very suggestive of that of Y. verdiensis; the notes read: 
«|, in same group measured a branched inflorescence . . . 5 ft. 10 in. overall; 2 ft. 5 in. 
length of racemose tip; 12 branchlets about 8-14 in. in length which are confined to the 
top of scape... no fruit . . . leaves long, finely filiferous, the young white-margined; 
heads of leaves large; plants with 2 ft. stem ...”’ Since (apart from the old stalk) only 
foliage was present, no collection was made. This would seem to be a region where a 
number of species come into proximity; Y. kanabensis (McKelvey 2779, 2546, 4084), 
Y. angustissima (McKelvey 2256, 2257, 2545, 2764) and perhaps Y. Siandileyi because 
(see p. 107) there are suggestions of intermediates between that species and Y. angustis- 
sima. Inso far as the extension of Y. verdiensis into westcentral New Mexico is concerned 
the writer is in some doubt as to the species prevalent over the Plains of St. Augustine; she 
passed through this region after dark and what plants could be seen suggested Y. elata 
which is found farther east, to the west of and about Socorro; but they need more careful 
examination. 

The fruit and foliage of a Yucca growing to the northeast of Roosevelt Reservoir, in 
the Sierra Ancha, Gila Co., bore a striking resemblance to what is found in Y. verdiensis. 
This plant was at first thought to be an unusual form of Y. elata for, although smaller, its 
habit was also arborescent; but the foliage was unusually narrow and extremely filiferous 
and its entire appearance neater than in Y. elata, — the dead reflexed leaves closely, tidily 
appressed to the stem (in Y. elata they are loosely reflexed or spreading and the effect is 
shaggy); the photograph 44~7 (4 x 5 series) (pl. XX XV) shows this plant which seems to 
grow at higher elevations in these mountains than does Y. e/ata which was seldom seen 
except in their lower reaches. McKelvey 2148 (leaves, fruit) constitutes all the material’ 
and some doubt must exist as to the determination until more collections, flowers in partic- 

1 A plant with panicled inflorescence was seen to the east of Flagstaff; field-book notes state that “McKelvey 


4495 suggests Y. elata;” the fruit of the specimen cannot be found unfortunately. It might well be Y. verdiensis or, 
less likely, Y. utahensis extending southeastward; it seems very improbable that Y. elata occurs about F lagstaff. 

2 The photograph 44-7 is associated in the writer’s field-book with her collection 827 of March 7, 1929, but the 
fuliage of this collection is not that of the plant of the picture but Y. elata; some error must have taken place; the 
picture should be associated with 2148, collected on May 10, 1931, when the plant was revisited. 
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ular, have been secured; the fruit, however, bears a close resemblance to that of Y. verd- 
iensis, in form and manner of dehiscence and in color also. It seems possible that this 
plant may represent the mature form of our species, the plants of the Verde River valley 
and thereabouts (which sometimes produce short stems) constituting younger colonies 
—for the Sierra Ancha might form part of, as they certainly adjoin, the range of Y. 
verdiensis. Variations in all aspects of a plant are found on range outskirts and, as has 
already been noted, Y. verdiensis in certain regions was unstable in form of inflorescence 
proper. McKelvey 2148 is not cited. 

There is considerable similarity between Y. verdiensis and Y. angustissima: the cap- 
sules of both are rather small, with thin wall, smooth epidermis and, at or after dehiscence, 
the sides of the locules show a tendency to twist which is not common in other species; 
the foliage of both averages slender. Yucca verdiensis seems to range mainly southeast of 
Y. angustissima and one wonders whether it might perhaps represent a panicled, mountain 
variety of the racemose desert plant. However, its small flowers with extremely small and 
slender pistil and its very long scape, which raises the panicled flowering portion high 
above the leaves, bear no resemblance to those of Y. angustissima. 


YUCCA ANGUSTISSIMA 


Yucca angustissima Engelmann ex Trelease in Rep. Missouri Bot. Gard. 13: Ose 
23, fig. 1, 24, fig. 1, 83, fig. 6, 93, fig. 1 (range map) (1902), excluding synonyms. 


Plants acaulescent, rarely with short, prostrate or procumbent stem 0.1-0.4 m. in 
length and covered with closely appressed dead leaves, forming one head of leaves or in 
small congested clumps composed of several. Heads of leaves neat, somewhat hemispher- 
ical, about 20-25 cm. in height. Base of mature leaf variable in form, more or less trian- 
gular, about as broad as long, median length 2.54.5 cm., breadth at insertion 2.5-4.5 cm., 
at union with blade 0.7-1 cm., slightly thickened near union with blade, margins for some 
3.2 mm. in breadth thin, papery, epidermis glossy, with drying striate, where exposed red- 
or yellow-brown, where covered cream. Blade of mature leaf 25-45 cm. in length, rarely 
tapered from base to apex, usually slightly narrowed for a short distance above union with 
base (to 3.2-5 mm. or less), then gradually broadened to well above middle, thence tapered 
to acuminate apex, greatest width about 0.7 cm. or slightly more, commonly straight, 
rounded or slightly keeled on outer surface for entire length, convex on inner surface where 
thickened, above flat to widest point, thence more or less concave to apex, rigid where 
narrowed, elsewhere flexible, smooth on both surfaces, pale yellow- or blue-green, brownish 
near apex; leaf-margins not conspicuously filiferous, white at first, eventually brownish or 
gray, separated fibres loosely curled, soon massed near base of leaves leaving upper 
margins of blade nearly smooth; spine acicular, brittle, 3.2 -7 mm.in length. Inflorescence 
a raceme, very rarely with 2 or 3 short or abortive branchlets, 1.3 — not exceeding 1.4 m. 
in length overall (scape 0.3-0.4 m. in length) slender, open, flowers numerous, produced 
singly or in 3s or 4s, expanding from base upward, glabrous or with a fine soft pubescence, 
pale green, often tinged with rose or rose-purple; pedicels 1.3-2.5 cm. in length, about 1.6 
mm. in diameter, terete; bracts on scape few, about 10-12 in number; those near base of 
scape 14-15.2 cm. in length, 1-2 cm. in breadth at insertion, rarely tapered from base to 
apex, commonly very slightly narrowed for about 5 cm. above base, then broadened to 
widest point at or above middle (where 0.7 cm. or slightly more), thence tapered to acum- 
inate apex, margins broad-papery from insertion to widest point; those bracts just below 
inflorescence proper about 7.5 cm. in length, 1-2 cm. in breadth at insertion, long slender- 
triangular with acute apex, margins papery for most of length, soon brittle, tenaciously 
attached; those bracts at base of inflorescence proper very similar to those on upper 
scape, becoming smaller in all proportions upward, eventually reduced to 2.5 cm. in length, 
1 cm. in breadth at insertion, broad-triangular, acute, thin, translucent, papery, fragile 
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throughout, tinged with rose-purple in center, along margins white or gray; bractlet when 
present extremely small, fragile; flowers with faint lemon-like fragrance, medium-sized, 
4.5-5.7 cm. in length, campanulate to globose, not expanding for entire length, with base 
(united portion of perianth) short-tubular to short-cup-shaped, somewhat 3-sided, about 
3.2 mm. in length; perianth-segments thickened in center (sepals for entire length, petals to 
about middle), with broad, thin, translucent, straight or uneven margins occasionally 
pubescent near base, glossy, much same length in both ranks; those of inner row broad- 
elliptical, 2-2.5 cm. in breadth, yellow-green where thickened, elsewhere white; those of 
outer row narrow-elliptical, 1.3-2 cm. in breadth, greenish white, tinged without with 
rose-purple; filaments reaching to about mid-style, 2.5 cm. in length, at base each free 
from or just touching those adjacent, their major lower portion long-pubescent, their 
clavate tip 0.7 cm. in length, erect-ascending at anthesis, at apex papillose; anthers 3.2 
mm. in length; pistil 2.5-2.8 cm. in length; ovary slender to stoutish, oblong-cylindric 
below, abruptly narrowed above into a rather thickish neck; style slender, nearly oblong- 
cylindric, about 1.3 cm. in length or slightly more, white or pale green, papillose, with 
uneven surface, terminating at base in 3 acuminate tips extending downward to middle of 
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neck of ovary, at apex in 3 nearly erect, papillose, white stigmas each divided at apex into 
2 obtuse or rounded lobes; fruit 3.5-4,8-rarely 5.7 cm. in length, 2-2.3 cm. in breadth, 
commonly constricted near middle, after dehiscence spreading and twisting above con- 
striction, apex short-mucronate (beaks 1.6-3.2 mm. in length, erect or recurving), cap- 
sular wall thin but firm, epidermis drying a light tan, slightly glossy, for most part smooth, 
occasionally roughened, at dehiscence splitting on primary fissures for entire length, on 
secondary fissures for about 14 of entire length, carpels round-backed, rarely marked by a 
clearly defined or intermittent median rib; old floral base almost tubular, about 0.7 cm. in 
length or slightly more, slender or stoutish; pedicels 1.3—2.5 cm. in length, slightly enlarged 
above; seed rather large, dull black. 

Range. From northwestern Arizona eastward into northwestern New Mexico and 
northward into southwestern Utah; mainly a plant of the open desert but occasional on 
the outskirts of Western Yellow Pine, Juniper and Pinyon woods. 


Arizona. Mohave Co.: Between Hackberry and Peach Springs, May 17, 1931, McKelvey 
2256 (photo. 109-5; pl. XXXVI), 2257, 2277 (AA); same locality, March 15, 1932, McKelvey 2545 (AA); 
same locality, May 6, 1932, McKelvey 2746 (AA). — Peach Springs, May 17, 1931, A. Eastwood 18673 
(M 1047771) (CA 190561, label reads “‘On road to Peach Springs from Kingman’) (PO 183593). 
Yavapai Co.: Near Seligman, May 17, 1931, McKelvey 2280 (AA). —In Juniper Mts. south of 
Seligman, old inflorescence stalks 0.7 m. in height, April 26, 1932, McKelvey 4081 (AA). — Seligman, 
June 15, 1930, M. E. Jones 25155 (PO 180283) (M 995118). — Between Peach Springs and Ash Fork, 
May 17, 1931, McKelvey 2278 (AA). — “Deserts of the Colorado River region, Dr. Bigelow, 1854” 
(M 148375, 148376; type). — Between Prescott and Ash Fork, May 12, 1931, McKelvey 2166 (AA). 
— Near Prescott, May 31, 1927, R. H. Peebles and G. J. Harrison 4127 (SA). — “Bangharts Ranche, 
A. T.” [? = Chino], June, 1883, 7. H. Rusby 837 (P) (N) (W 784727, excluding 3 large leaves; 35880, 
35884) (UC 119566, excluding Jones collection) (M 148473). Coconino Co.: On dry steep talus 
of the Supai Formation in village, Havasupai Canyon, flower stalks 1-1.3 m. tall, July 20, 1940, 
E. U. Clover 5199 (AA). — Grand Canyon, July 11, 1892, J. W. Towmey 444 (S 52672) (W 212129) 
(S 88574, dated July 10, 1892).— Near Grand Canyon, 1906, Ferriss (M 148377).— Near Grand 
Canyon, August 17, 1901, W. Trelease (M 148387, 148388). — ? Flagstaff, July, 1891, D. T. McDougal 
(W 243713).— Among Junipers, to west of Padre Canyon, May 20, 1934, McKelvey 4497 (AA). 
Apache Co.: Between Holbrook and Gallup, April 3, 1930, McKelvey 1661-2 (AA). 

New Mexico. Rio Arriba Co.: Rosa, July, 1899, C.F. Baker 259 (M 148494) (G) (W 
368848) (CA 109993) (PO 16918) (N). McKinley Co.: 20 miles south of Gallup, frequent in Oak- 
Juniper-Pinyon woods, June 11, 1938, H. C. Cutler 2127 (W 1733505). Valencia Co.: About 40 
miles from Albuquerque, near Laguna, April 3, 1930, McKelvey 1662 (AA). 

UtaH. Washington Co.: In Zion Canyon, alt. 1200-1525 m., May 7, 1934, McKelvey 
4211, 4211A, 4227 (AA). Grand Co.: Head of dry wash, Abajo Mts., alt. 2100 m., August 11, 1911, 
P. A. Rydberg and A. O. Garrett 9660 (N). 

Without precise locality: ? “Southern Utah, Northern Arizona, etc.,”’ 1877, E. Palmer 
(M 148384). 


Among the collections cited for Y. angustissima by Trelease the one of primary 
importance is labelled ‘‘ ‘Deserts of the Colorado River’ (Bigelow in 1853 and 1854).” 
Since Trelease cited it first, took up Engelmann’s name, and in 1902, published an illus- 
tration (Plate 23, fig. 1) of the sheet (M 148375) on which the name appeared, with 
caption “...a type sheet in the Engelmann herbarium,” this collection, together with 
some of the same material on a second sheet (M 148376), is here accepted as type. 

Each of the two sheets bears one half of the same cluster of leaves, — a young cluster 
starting from a stout piece of root-stock. The leaves are similar to those of a juvenile 
plant. The labels of the sheet illustrated by Trelease (M 148375) deserve study. One, 
merely a bit of paper, is inscribed by (?) Engelmann “Y. angustifolia angustissima Dr. 
Bigelow Colorado region 1853/54;” in pencil is inserted ‘‘Deserts,” making the locality 
read Deserts Colorado region; the number 3 of the date 1853 is scratched through, making 
the date 1854; and the word “correct” is placed under the name, — this causing some 
ambiguity as to whether the label is as it should be or needing correction. The second 
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label bears Engelmann’s printed name and is inscribed by him “Yucca angustissima n. 
sp. Dr. Bigelow coll. San Francisco Mountain N. Mexico 1853;” here again, in pencil, the 
entire locality is scratched through. Still a third label (Missouri Botanical Garden) is 
inscribed by Trelease “Yucca radiosa? No Y. angustissima.” The second sheet (M 148- 
376) bears an Engelmann label inscribed “Yucca angustifolia Pursh Deserts of the Colo- 
rado River region, Dr. Bigelow, 1854;” this date was changed from the original 1853; a 
Missouri Botanical Garden label bears Trelease’s determination “Y. radiosa? = Y. 
angustissima.’’ 

No record has been found of this collection in Torrey’s Description of the general 
botanical collections of the Whipple Report and there is no way of accounting positively 
for the changes made in the labellings. It seems probable that the insertion of New 
Mexico after San Francisco Mountain may have seemed to indicate the San Francisco 
Mts., of Catron Co., New Mexico, and that Engelmann, realizing that the plant came 
from northern Arizona (Bigelow having proceeded west from the Flagstaff and San 
Francisco Mt. region), substituted ‘Deserts of the Colorado River region,” this compre- 
hensive locality including, although not specifying, the original locality assigned to the 
specimen. Whipple’s route does not seem to pass close to the Colorado River (‘‘Deserts”’ 
may have been inserted for this reason) till the crossing was made into California at 
Bill Williams’ River. The Botany of the expedition cited no specimen identifiable with 
the one under discussion, but Dr. Bigelow stated in his General description of the botanical 
character of the country, under San Francisco Valley (p. 9): “A narrow filamentose-leaved 
Yucca was found near Picacho, and specimens of the young plants were brought home. 
It was not in fruit. It is quite different from the two species found east of the Rio Grande; 
but whether different from the one of similar habit in Texas, can only be determined 
by an examination and comparison of the flower and fruit.” Picacho Butte lies a little 
way southwest of Ash Fork and not far south of Crookton, both in Yavapai Co. The 
specimen on the two sheets above discussed accords with this description; and the fact 
that specimens “of the young plants were brought home,” perhaps for propagation, 
may account for the specimen selected, — a juvenile plant with attached root system. 
W. C. Barnes’ Arizona Place Names (Univ. Arizona Gen. Bull. no. 2, 329, 1935) states 
under Picacho, Coconino Co.: ‘“‘... Whipple on January 3, 1854, writes, ‘Nearly west 
is Picacho.’ On page 85, he has a sketch showing this peak as ‘north of Aztec Pass.’ 
This is his camp 93 or 94.”’ Three days would about cover, by slow travel, the distance 
from the San Francisco Mt. region to “near Picacho,” and might account for the change 
in date from 1853 to 1854, this change made on both sheets. The writer believes that 
these specimens of Y. angustissima came from “near Picacho,” which would be included 
in the “Deserts of the Colorado River region,” and that this should be the type locality; 
it is so indicated on her range map; the more general but inclusive locality of the label 
appears in the citation of specimens. 

The precise locality of collection is of no great importance since the species occurs in 
the entire region, but is of interest because of the altered labels. Important, however, is 
the fact that the type specimen is juvenile, the leaves considerably smaller, narrower, 
more filiferous and with curlier fibres than those of mature plants of Y. angustissima. 
In determining any seedling or juvenile Yucca one must take into account the mature 
species found in the region, — the writer admits her inability to separate, out of environ- 
ment, immature forms of many of the capsular ones. Narrow-leaved forms of Y. elata and 
of other species are not rare but in this instance the type is obviously juvenile. The name 
ascribes to VY. angustissima a character which, in the extreme shown im the type, is only 
transitory; mature leaves are slender in Y. angustissima; those of Y. verdiensis seem to 
average even narrower. 
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Trelease cited Palmer specimens under his Y. angustissima; two of these — Palmer 
799 (W 35890) (M 148383) and “St. George, Utah (Palmer in 1870)” [= Palmer 5;M 
148382] — bear this determination. Their panicled inflorescences do not conform to 
Trelease’s description (“racemose or short-branched below”) characterizing the species. 
They are discussed under Y. utahensis to which the writer has referred them. The Palmer 
collection, “Southern Utah, Northern Arizona, etc. ...”’ (M 148384) cited by Trelease 
for Y. angustissima but also labelled by him “Y. radiosa ? nearly racemose,” consists of 
a raceme with developing fruit and a cluster of young leaves; it might be our species and 
is cited with a question. 

Yucca angustissima seems to extend into southern Utah although a number of 
collections cannot be determined with assurance. E. U. Clover and M. L. Jotter 2141 ‘ 
“very abundant on ledges at Dark Canyon, Grand Co.,” leaves only, is one such. The 
capsules of their 2/87a, mentioned under Y. kanabensis, suggest those of Y. angustissima, 
but the photograph indicates the other species; this number is from San Juan Co. Kearney 
and Peebles (Flowering Plants and Ferns of Arizona, 197, 1942) attribute Y. angustissima 
to “Southern Utah and Nevada...’ The writer believes that she has collected it in 
Washington Co., and Rydberg and Garrett 9660 is from Grand Co. M. E. Jones 5180, 
La Verkin, Utah, cited for Y. angustissima by Trelease, has been discussed under Y. 
utahensis, although, consisting only of inflorescence parts and flowers (rather large for 
that species), determination is none too satisfactory. 

The resemblances and differences between Y. angustissima and Y. verdiensis are 
discussed under the last-named. 

The range assigned to Y. angustissima by Trelease was limited to extreme north- 
western Arizona, and the regions in Utah and Nevada which immediately adjoin (see his 
Plate 93, fig. 1), ‘in the region of the Colorado river.” It undoubtedly extends farther 
south and east in Arizona than this, for collections indicate its presence near Prescott 
and the writer believes it occurs to the east of Flagstaff. Others have made collections 
in northwestern New Mexico which seem to belong here. As noted later there are occa- 
sionally found in the eastern part of that state, and beyond into New Mexico, plants 
which suggest our species but which because of certain peculiar features cannot be asso- 
ciated with it with assurance. 

As found in the northwestern part of Arizona, where the species is most prevalent, 
the plant is stemless in effect although close examination may disclose an erect or pros- 
trate stem 15-30 cm. in length. It occurs, usually in the open desert or on the margins 
of Juniper and Pinyon woods, in small, isolated colonies. Individual plants as a rule 
produce a single head of leaves or but few heads in one clump. The inflorescences with 
rare exceptions are simple racemes 1-1.3 m. in length but may be some 15 cm. longer or 
shorter; the flowering portion begins just below or, less often, a short distance above the 
leaves and the flowers expand first at base and gradually upward along the axis; when 
in full bloom the raceme is well-filled but not crowded; the fragrance of the flower some- 
times suggests that of the lemon fruit; the flowers, of moderate size, are campanulate, 
and are often pendant; the style is white or pale green at anthesis; the capsule has a 
very fragile wall and smooth epidermis and after dehiscence the exposed sides of the 
valves, along the primary dissepiments, show a tendency to twist in rather a peculiar 
way, — we find this in fruit of Y. verdiensis also; constriction of the capsule is rather 
common and unusually uniform in its position, near the middle, above which point the 
valves are apt to spread considerably; this appears in Trelease’s Plate 24, fig. 1 of 1902. 
In mid-May, 1931, bloom was just starting at about 1675 m., between Peach Springs 
and Seligman, but only 150 m. lower, between Hackberry and Peach Springs, they were 
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well advanced; in late April, 1934, the flower-shoots were just starting in the Juniper 
Mountains and near Seligman. 

Standley noted the similarity between this species and Y. Bailey: Wooton and 
Standley (believed to be similar to the new species Y. Standleyi except for Standley’s 
type collection) and the writer has, more than once, been bewildered in the field. Tre- 
lease’s Plate 24, fig. 1, and his description of the capsules of Y. angustissima were appli- 
cable to many examples found in the western part of that species’ range. They were not 
similar to those of Y. Standleyi which had a stiffer and sturdier wall, a rougher and 
usually corrugated epidermis, and were of somewhat larger size, stouter form and showed 
less constriction. Some collections made are still perplexing and had best be mentioned. 
McKelvey 2545 cited from Mohave Co., Arizona, includes two lots of capsules; these are 
of the form associated with our species but, nevertheless the sturdier texture suggests 
Y. Standleyi; that species is known from no great distance north. McKelvey 1 661 (2 lots 
of capsules and leaves) was found between Holbrook and Gallup, Apache Co., Arizona; 
fruit (1) had a strong wall, smooth but corrugated epidermis and is cited for Y. Standley; 
fruit (2) had a fragile, thin wall, a pale tan, smooth epidermis and in every way suggested 
Y. angustissima even to the twisting valves; it is cited for that species; no flowers were 
available; it seems probable that in this case the two species were merely growing in 
close proximity. 

McKelvey 1656 (fruit with unusually long pedicels and leaves) and 4083 (fruit and 
leaves) came from between Peach Springs and Seligman; both plants had produced tall 
racemes; the capsules of both bore a close resemblance to those of Y. angustissima in 
small size, fragile wall and common constriction with valves flaring above; although 
nearly identical in form the epidermis of one (4053) was roughened, verrucose, of the 
other (1656) practically smooth; in both the color was reddish tan, not the near cream 
usually noted in Y. angustissima; foliage of 4083 was coarse and rather broad and sug- 
gested that of Y. kanabensis which occurs in this very region (McKelvey 2279, 2546, 
4084). Whether that species is responsible for the height of raceme (in 4083 2m. in length 
overall), for the coarse foliage and for such departures from the usual fruit of Y. angustis- 
sima as have been noted, the writer cannot say; the form of capsule in no way suggested 
that species. 

The range westward of the new species Y. intermedia is not yet defined and that 
plant must be remembered as one enters northwestern New Mexico from Arizona. Under 
that species it is stated that certain capsules (McKelvey 4902A, 4929), although found 
in the heart of the range of Y. intermedia, resembled those of Y. angustissima despite 
the fact that that species is not believed to extend so far east. Capsules of McKelvey 2370, 
from west of Mountainair, Torrance Co., New Mexico, were from a panicled inflorescence; 
they did not resemble those of Y. intermedia or its variety, indeed were very like those 
of McKelvey 1656 and 4083 mentioned in the preceding paragraph; they cannot be explained 
as mere variation of the common plant of the region and are not cited. It should be 
remembered that capsules of Y. angustissima and Y. verdiensis are very similar in appear- 
ance and it is possible that the last, from eastcentral Arizona may extend into westcentral 
New Mexico; it has been stated here (see p. 101) that the writer feels uncertain whether 
the plants common over the Plains of St. Augustine, or only slightly southwest of the 
Willard—Mountainair region, represent Y. elata (extending from the east) or Y. verdiensis 
(extending from the west) ; should they represent the last-named, the capsules of McKelvey 
2370 might be explainable. 

Herbarium determinations place Y. angustissima over a wide territory. Trelease’s 
monograph has long been followed and, very naturally, in identifying material collections 
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have been assigned to species recognized by him if in general aspects they seemed to be 
the same; it is possible that more recent descriptions of new species, scattered in various 
periodicals, may have been overlooked. The writer believes VY. angustissima to be of 
more limited range than Y. Standleyi (as noted hereafter, considered to be identical with 
Wooton and Standley’s Y. Baileyi except for their type collection); as now understood 
it is more plentiful in northwestern Arizona and elsewhere although its eastern and 
northern limits cannot be regarded as yet well defined. 


YUCCA STANDLEYI 


J 
Yucca Standleyi,! sp. nov. 


Yucca Baileyi Wooton and Standley in Contrib. U. S. Nat. Herb. 16: 114 (1913) except for type 
collection (Standley 7368). 


Plants acaulescent or with short, erect or semi-erect stems 15-20 cm. in length, 
forming a single head or 3 or 4, rarely as many as 15, heads, clumps averaging 1.3-2 m. 
in breadth. Head of leaves little crowded, or well-filled to densely crowded, often sym- 
metrical and nearly hemispherical, the basal leaves spreading, those above spreading- 
ascending to erect. Base of mature leaf about as broad as long, 2.5-3.2 cm. in length, 
2.5-4 cm. in breadth at insertion, slightly thickened near union with blade, elsewhere 
thin, especially along papery margins, white to cream sometimes tinged with brown or 
yellow where exposed to light. Blade of mature leaf averaging 25-30 cm. in length but 
often shorter or longer, tapered from union with base to apex or, again, inconspicuously 
narrowed above union with base and slightly broadened to not far below tip, varying 
considerably in breadth but usually slender, plano-convex or plano-keeled to within 
5-7.5 cm. below tip, thence to apex concavo-convex to concavo-keeled, at times triquetrous 
for a short distance above union with base (where most thickened), usually stiff and 
rigid or certainly extremely stiff for entire length, straight or often. falcate, yellow-green, 
smooth and often glossy on inner surface, occasionally slightly rough on outer surface; 
leaf-margins for a long time white and with many conspicuous separating fine fibres, 
the first to separate rather straight, subsequent ones curly; spine acicular, short, ca. 
3.2 mm. in length, strongly attached to blade. Inflorescence a sturdy, simple raceme, 
0.4-0.6—rarely 1 m. in length, flowering portion starting just above or more often 
well down among leaves (scape very short, often only 15.2 cm. in length), well-filled 
to crowded at anthesis, flowers 5-6.5 cm. in length, with base (united portion of perianth) 
spreading cup-shaped, 0.3-0.7 cm. in length, with corolla-segments much same length 
in both ranks, thin and fragile except where thickened in center-base; segments of inner 
row slightly broader than those of outer row, 2.8-3.2 cm. in breadth, ovate or obovate, 
very concave, those of outer row elliptical, ovate or obovate, cucullate, 2.3-2.5 cm. in 
breadth, rather flat, usually considerably thickened in center, especially below; filaments 
short, ca. 2 cm. in length, not reaching shoulders of ovary, slender, their major lower 
portion finely pubescent, their clavate tip ca. 0.7 cm. in length, spreading- or erect- 
ascending, slender, papillose; pistil 2.5-3.2 cm. in length; ovary stoutish, oblong-cylindric 
to slightly obovoid, ca. 0.8 cm. in diameter, smooth, green; style white, ca. 0.7 cm. in 
length, slender-ovoid, little swollen below, terminating at base in 3 short basal lobes 
which extend over neck of ovary but not to its shoulders, and above in 3 rather wide- 
spreading stigmas, deeply cleft at apex and united to each other (along primary fissures) 
for practically entire length, where so united forming on inner surface a slender, thickened 
rib; fruit ca. 5 cm. in length, 2.5 cm. in breadth, oblong-cylindric or slightly obovoid, 

1 Planta acaulis vel summum brevicaulis; comis foliorum solitariis vel paucis; lamina folii plerumque carinata 
et rigida, margine subpersistente filifera, apice valde spinosa; inflorescentia racemosa 0.4-0.6 vel rariter ad 1 m. 
longa; scapo in coma foliorum immerso; floribus 5-6.5 cm. longis; pistillo 2.5—3.2 cm. longo; ovario crassiusculo; 


stylo albo vel dilute viridi 0.7-0.8 cm. longo anguste ovoideo; capsulis persistentibus ca. 5 cm. longis et 2.5 cm. 
latis oblongo-cylindricis vel subovoideis extus levibus vel saepe rugulosis. 
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not usually constricted, apex mucronate, capsular wall fairly thick, epidermis drying a 
light tan, smooth to corrugated and roughened especially along primary fissures, at 
dehiscence splitting on primary fissures for entire length, on secondary fissures for 144-44 
of length of capsule, 3 carpels round-backed, sometimes flattened above, erect-ascending 
or slightly spreading, generally with a fine median rib; old floral base about 1.3 cm. 
in length, much enlarged and thickened over flower-stage, with filaments and corolla- 
segments remaining for some time erect about maturing fruit. 

Range. From northeastern Arizona and northwestern New Mexico extending north 
and northeast into southeastern Utah and western and central Colorado; mainly in the 
mountains and regions adjacent thereto. Herbarium collections suggest its presence 
considerably farther north, in Wyoming and possibly southern Montana (see p. 163). 

For range map see p. 103. 


Arizona. Coconino Co.: Between Houserock and Lees Ferry, south of Vermilion Cliffs, 
in red sand, May 18, 1934, McKelvey 4486 (AA).—Trunk about 20.2 cm. high, clothed with leaves, 
capsule constricted, Little Colorado Gorge, elev. 1675 m., September 26, 1935, T. H. Kearney and R. H. 
Peebles 12819, 13341 (SA).— Inflorescences racemose, 0.4-0.6 m. tall, style white, ovary green, leaves 
often triquetrous, slender, extremely sharp spine, just south of Cameron, May 18, 1934, McKelvey 4488 
(AA).—Just west of Canyon Diablo, about 18 miles west of Winslow, May 18, 1931, McKelvey 2283 
(AA).— On open desert west of Canyon Diablo, May 8, 1932, McKelvey 2755-1 (photo. 125-9), 2755-2 
(photo. 125-11), 2755A (AA).— On rocky wall of Padre Canyon, makes a short stem, May 8, 1932, 
McKelvey 2756, 2757 (AS).—On desert east of Padre Canyon, May 20, 1934, McKelvey 4489, 4490 (AA). 
— Near Padre Canyon, among Junipers, May 20, 1934, McKelvey 4492 (AA).— Between Flagstaff and 
Leupp, September 16, 1931, H. J. Fulton 8220 (W 1530951) (SA).— Meteor Mine, October 21, 1928, 
A. Eastwood 15745 (CA).— Crater, west of Winslow, June 15, 1929, M. E. Jones (PO 161002). Navajo 
Co.: About 8 miles west of Winslow, near Coconino Co. line, May 9, 1932, McKelvey 2761 (AA).— 
Not far southeast of Winslow, May 21, 1934, McKelvey 4538 (AA).— Style greenish white, not far east 
of Winslow, May 21, 1934, McKelvey 4541 (AA).— Not far northeast of Holbrook, towards Lupton, 
May 21, 1934, McKelvey 4540 (AA).— Just south of Holbrook on road to Snowflake, May 19, 1931, 
McKelvey 2286 (photo. 109-7; pl. XLIII), 2286A (photo. 109-10); same locality, May 21, 1934, McKelvey 
4539 (AA). — Not far north of Snowflake, on road to Holbrook, May 19, 1931, McKelvey 2290 (AA). — 
Just south of Holbrook, on road to St. Johns, May 9, 1932, McKelvey 2762 (AA). — Holbrook, May 6, 
1897, Myrile Zuck (W 664471).— Holbrook, May 19, 1901, W. Hough 11 (W 592591). — Holbrook, 
May 19, 1901, Myrtle Zuck Hough (N).— About 10 miles northeast of Holbrook, elev. 1675-1830 m., 
in red sandstone, inflorescences 0.4-0.6 m., style greenish, May 22, 1934, McKelvey 4568; same locality, 
May 20, 1931, McKelvey 2297, 2298 (AA). — Some 20 miles northeast of Holbrook, elev. about 1830 m., 
plentiful in red sand, inflorescences racemes, 0.6—1 m. in height, buried for half of length in leaves, leaves 
rigid, May 22, 1934, McKelvey 4570 (AA). Apache Co.: Between Holbrook and Gallup, April 3, 
1930, McKelvey 1661-1 (AA). — Southwest of Navajo, May 22, 1934, McKelvey 4571 (AA). — Leaves 
rigid, very filiferous especially on small plants, among Junipers, elev. about 1980 m., near Navajo, May 
22, 1934, McKelvey 4572, 4573 (AA). — Navajo Indian Reservation, about north end of Carrizo Mts., 
July 30, 1911, P. C. Standley 7448 (W 686417). — This short, slender leaved species was limited to 
yellow pine (Transition) belt on top of mts. n. w. of Fort Defiance, 2375-2500 m., August, 1909, #. W. 
N{elson] (W 858684).— 11 miles west of St. Michaels, Defiance Plateau, alt. 2317 m., stalk 0.7 m. high, 
floriferous nearly to base, pistil white, style not sharply angled, June 10, 1937, R. H. Peebles and E. G. 
Smith 13459 (G).— Flower stalk 1 m. high, style and stigma white, 25 miles west of Concho, elev. 1950 m., 
June 13, 1938, R. H. Peebles and E. G. Smith 13971 (SA; with photo.).— Just north of Concho, May 9, 
1932, McKelvey 2766 (AA).— Just west of Concho, May 9, 1932, McKelvey 2764, 2765 (AA). 

New Mexico. McKinley Co.: Not far southwest of Gallup towards Lupton, May 22, 1934, 
McKelvey 4574 (AA).— About 8 miles southwest of Gallup towards Lupton, on hills in broken sand- 
stone, alt. ca. 2440 m., May 23, 1934, McKelvey 4601 (photo. 153-9; pl. XXXIX), 4602 (photo. 153-10; 
pl. XLI), 4603 (photo. 153-12; pl. XL) (AA). — In Tohatchi Mts., alt. 2470-2530 m., May 21, 1931, 
McKelvey 2307, 2308, 2309, 2311 (AA).—On low mesa near main road from Gallup to Shiprock, May 21, 
1931, McKelvey 2312, 2313 (AA).— Tohatchi Mts., alt. 2285-2470 m., May 21, 1931, McKelvey 2320, 
2321, 2322, 2323, 2324 (AA). San JuanCo.: Tunitcha Mts., west of Toadlena and Newcomb, alt. 
2285-2440 m., May 24, 1934, McKelvey 4609 (photos. 154-5, 155-1; pl. XXXVII) (AA; type). Va- 
lencia Co.: Between Grants and Cubero, May 22, 1931, McKelvey 2327, 2328 (AA; full notes). 

Utan.San JuanCo.:? Infrequent towards top of talus, Cataract Canyon, Rapid 13, June 26, 
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1938, E. U. Clover and M. L. Jotter 2118 (AA).— Armstrong and White Canyons near the Natural Bridges, 
alt. 1600-1800 m., August 4-6, 1911, P. A. Rydberg and A. O. Garrett 9388 (N).— One mile south of White 
Canyon, Juniper, Pinion, alt. 1735 m., Natural Bridges National Monument, June 22, 1932, B. Maguire 
and J. D. Redd 1708 (M 1107611).—Copper Canyon, 8 miles northwest of Oljeto Post, common on sands, 
June 16, 1938, H. C. Cutler 2260 (W 1733512). 

Cotorapo. La Plata Co.: Durango, June, 1890, A. Eastwood (CU). Archeluta Co.: 
Near top of trail to Chimney Rock Mesa via Devil Creek, alt. 2255 m., Piedra, June 21, 1924, H. M. 
Schmoll 1238 (UC).— On ridge with low-growing oak in yellow pine forest area near Johnson sawmill in 
gulch from base of Chimney Rock Mesa, alt. 2040 m., Piedra, July 1, 1924, H. M. Schmoll 1354 (CU). 
Mineral Co.: Near Harvey’s Ranch, Quartz, Porphyry, alt. 2440 m., July 13, 1911, G. R. Morrison 
4748 (M 820507) (PO 159182) (S 121568).— East slope of Wolf Creek Pass, along Pass Creek, alt. ca. 
2590 m., May 28, 1934, McKelvey 4768 (AA). Gunnison Co.: Gunnison, 1923, J. C. Johnson (N).— 
? Barnum [P.O. = Sapinero], June, 1916, W. Heustis (CU). Rio Grande Co. :At South Fork, alt. 
ca. 2440 m., May 28, 1934, McKelvey 4769 (AA).— On hillside some 6 miles west of Monte Vista, May 30, 
1934, McKelvey 4772 (photos. 154-7, 8; pl. XLII) (AA). Las Animas Co.: ? Mountains near 
Trinidad, March 31, 1881, C. G. Pringle (M 148525) (W 937980). Huerfano Co.: Walsenburg, 
June 5, 1900, alt. 1800 m., P. A. Rydberg and F. K. Vreeland 6435 (N). Fremont Co. :Canyon City, 
May 19, 1925, A. Nelson 10503 (G) (UC 467280) (M 1010366).— Canyon City, 1871, T. S. Brandegee 
(M 148479). Mesa Co.: Grand Junction, alt. 1320 m., May 22, 1895, M. E. Jones (PO 109490, 
109496). Jefferson Co. : Rolling plains between Sheridan [P. O. = Arvada] and Buffalo, alt 1050- 
1525 m., June 15-July 15, 1900, F. Tweedy 3506 (N). Boulder Co.: ? Plains and foothills near 
Boulder, alt. 1525-1830 m., July,1902, F. Tweedy 5039 (N). Larimer Co.: Poudre Flats, July 2, 
1895, no collector named, 2432 (CU) (N, excluding flowers of Y. glauca). 


The type of Yucca Baileyi Wooton and Standley is Standley 7638 from “...a dry 
slope in pine woods in the Tunitcha Mountains, [San Juan Co., New Mexico] August 8, 
1911;” it was ‘‘...named for Mr. Vernon Bailey of the Biological Survey, who first 
collected it in the Chusca Mountains at an elevation of about 2,/00 meters.” The type 
sheet (W 686602) consists of a fragment of inflorescence with flowers, bracts, and leaves; 
another sheet (W 690191) labelled ‘“‘sp. nov.’ has two similar flowers, bracts and leaves. 
In describing the species Dr. P. C. Standley stated that the description of the fruit “is 
drawn from specimens collected in a canyon of the Carrizo Mountains, Arizona, July 30, 
1911, Standley 7448;” this specimen (W 686417) consists of two capsules attached to the 
upper part of a raceme and of leaves; while fully grown the capsules are nearly closed; 
they were collected in the same year but about a week earlier than the flowers of Standley 
7638. 

The three mountain ranges mentioned above run nearly north and south in the 
extreme northwestern corner of New Mexico and, in part, extend into northeastern 
Arizona; together they comprise the Tunitcha range, — the Chusca Mountains the most 
southern, the Tunitcha Mountains next to the north, the Lukachukai and the Carrizo 
Mountains the most northern; the Tohatchi Mountains seem to form a part of the Chuscas. 

In 1931 the writer tried to find the type locality of Y. Bailey: but was directed into 
the Tohatchi! instead of into the more northern Tunitcha Mts. Dr. Standley wrote 
(in litt. October 28, 1931): “I remember my visit to the Tunitcha Mountains very well, 
but, strangely enough, I do not remember collecting the yucca there...I went... 
from Shiprock. At that time [1911], quite possibly now, there was a sawmill there, to cut 
lumber for use on the reservation. I stayed one or two nights at the sawmill, and probably 
did not collect far away from it. The name Tunitcha was used there at that time for the 
mountains, which are of course, southwest of Shiprock, with one range [? Lukachukail, 
as I remember, between them and the Carrizos, where I had collected previously. What 
I do remember is that in the foothills of the Tunitcha range there is the greatest abundance 
of Yucca baccata I have ever seen anywhere, miles of almost solid stands of it.” 

1 The collections made in the vicinity of Chusca Peak are McKelvey 2307-2313, 2320-2324; they were collected 


at altitudes of 2285-2560 meters; at the lower of these elevations plants on May 21 were in full flower, at the 
higher in bud only. 
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On May 24, 1934, with Mr. Arthur Newcomb, an old resident of Newcomb, the 
writer went into the Tunitchas, west of and entered from Toadlena, and to what Mr. 
Newcomb was sure must have been the sawmill of 1911, now abandoned. Yucca baccata 
was plentiful on the climb although not to the extent mentioned by Dr. Standley; and at 
and above the site of the mill (or from 2285-2440 m. elevation) a capsular species was 
common, in fine flower and with well-developed new fruit; unfortunately no old capsules 
could be found. Standley’s description places his plant in pine woods and growth was 
mainly Western Yellow and Pinyon Pine. The soil was sandstone. 

It was found that this yucca, in respect to plant habit, inflorescence habit and foliage 
corresponded closely with the original description of Y. Baileyi and its leaves with those 
of the type collection; also the fruit was similar in form and size to the one (Standley 7448) 
associated by Standley with his species. In view of the present interpretation of the type 
of Y. Baileyi it is regrettable that fruit could not have been procured from the original 
plant at a later date. But the foliaceous bracts of the inflorescence stressed in the 
description and present in the type were only rarely noted; and, most important, no 
flowers resembled those of the type which in form and size of pistil came close to what is 
found in the Baccatae. After studying an innumerable number of yuccas in the field one 
acquires a “‘sense’’ for what may be expected in a series and certainly in a section, and 
in respect to pistil the flowers of Standley 7038 do not resemble those of any capsular 
species. The writer has been forced to the conclusion that the type collection of Y. Batleyz 
represents an intersectional hybrid! with parents Y. baccata and the capsular species of 
the region; the name Y. Baileyi is inapplicable to the common plant of the region which 
Standley doubtless intended to describe; in providing a name for the plant of the region 
the writer has selected Yucca Standleyi in recognition of the fact that Dr. Standley would 
seem to have had the same yucca in mind, although, inadvertently, he selected what she 
believes was an exceptional plant. 

She has chosen as type of Y. Standleyi, McKelvey 4609 collected May 24, 1934, at 
an altitude of 2285-2440 m., in the Tunitcha Mts., west of Toadlena and Newcomb, 
San Juan Co., New Mexico, and consisting of flowers, foliage and new fruit; her photo- 
graph 155-1 (pl. XXXVII) is of the type plant, 1544 (pl. XXXVIID) of an adjoining 
one; all are in the Arnold Arboretum Herbarium. 

Something should be said concerning the characters in which the plants common 
in the Tunitcha Mts. differed from those of Y. Bailey: (type). Standley noted of the 
bracts: “lower bracts subtending the flowers elongated, 10 cm. long; upper bracts broad, 
all or nearly all with green herbaceous tips italics mine];” such foliaceous bracts appear 
on his type; commonly, on all capsular species, they are confined to the bracts on the 
scape, those on the inflorescence proper being bract-like throughout; they are, however, 
occasionally found (McKelvey 4347A, Y. kanabensis), but not characterizing one species 
universally; they were noted on some inflorescences of Y. Standleyi at the type locality 
but not on all. Standley referred to the pedicels as “stout... erect in flower and in 
fruit; on his type (and on the plants of Y. Standleyi) they appear more erect-ascending 
than truly erect; such a position is not unusual, the flower-buds in all species being held 
for a time in this position, the flowers later drooping from the end of the pedicels; capsular 
fruit is always held erect or nearly so. Standley gave no dimensions for the pistil except 


ee, 


in noting that the style was “narrowly oblong, about 1 cm. long, white... ;” in his 


1 Artificial hybrids between yuccas of different sections have been reported but spontaneous ones are extremely 
rare. A letter of September 3, 1932, addressed to the writer by Mr. D. M. Andrews of Boulder, Colorado, states 
under comments about Y. baccata: “. . . From seed of Y. baccata I raised a natural hybrid between it and FY. 
glauca, quite intermediate in every way except the leaves are longer than either species. . . ” This hybrid has 
not been seen. See p. 168. 
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type this organ is most unusual, differing from all others found at the type locality both 
in form and in size; in length, approximating 5 cm., it might belong to the Baccatae 
(in that series it measures 5.7-8.2 cm.); none of such length (5 cm.) has been found in 
any of the capsular species, the longest of the section found in the Rupicolae (where it 
measures! from 2.8-ca. 4.5 cm., never more); those of Y. Standleyi measured 2.5-3.2 to, 
in one instance, 3.7 cm. in length; and the form of the ovary was about normal for a 
capsular yucca; in Y. Bailey: (type) the ovary was long in proportion to the style (as 
in the Baccatae) and in this and in its form suggested that of Y. baccata; the stigmas 
were asymmetrical, conspicuously so (this is common in hybrid yuccas) but such were 
not characteristic of Y. Standleyt. 

In other characters the plants of the region conformed in the main to the type and 
description of Y. Baileyi; they were mainly acaulescent (the tendency to produce a short, 
often prostrate stem is common to all acaulescent yuccas); the inflorescence was a simple, 
stout, glabrous raceme some 50-60 cm. in height (according to Standley 80 cm.); the 
leaves, as he stated, were ‘“‘very numerous, rigid, short . . . convex on both sides near the 
base, toward the apex flat or shallowly concave on the upper surface, often triangular 
in cross section, armed with a short, stout tip, the edges of young leaves with faint white 
margins, abundantly filiferous,” to quote the outstanding characters; the great number 
of leaves in one head, their rigidity, often triquetrous form and extremely filiferous 
margins are at once apparent; because so numerous and so stiff (the spine sharp, unbend- 
ing, unavoidable) it is painful to cut an inflorescence stalk from among them, — indeed 
of all capsular species this has proven quite the nastiest to gather, is even recognizable 
in this respect alone. The fruit of Standley 7448 (W 686417), cited with Y. Baileyi, came 
from the Carrizo Mts., July 20, 1911; it is similar to that of Y. Standleyi, stoutish, about 
twice as long as broad, for the most part symmetrical, with a roughened, at times verrucose 
epidermis and strong, sturdy wall, not unlike the capsule of Y. glauca of certain regions; 
eventually, in some instances, the valves in Y. Standley: spread widely from the base, — 
the larger and more elongated fruit of Y. kanabensis opens in a similar manner. The 
capsules of Standley 7448, while split to the base on the primary fissures,have not expanded; 
they were evidently picked before dehiscence. 

It may be that a good floral character is to be found in the stigmas of Y. Standleyi. 
Commonly, in CHAENOCARPA, each stigma is notched at the apex or 2-lobed and is 
separated from those adjacent by a cleft which constitutes the upper termination of the 
primary fissures. The depth of both these clefts determines the length of the stigma-lobes 
and probably to some extent the spreading of the stigmas at anthesis. In Y. Standleyi 
there is no noticeable cleft at the line of the primary fissures where each stigma unites 
practically to the apex with the one adjacent, the unison being marked on the interior 
by a slender, raised rib. This rib has not been found in other species but is so common in 
Y. Standleyi that it may prove distinguishing. Indeed, when one notes but one or two 
such ribs, as against the usual three, one suspects the influence of another species. This 
stigma deserves more study. 

In publishing Y. Baileyi, Standley stated that he had first believed it to be 
Y. angustissima Engelm. but with complete material separated the last on the basis 
of its “much smaller flowers, strongly constricted capsules, a branched inflorescence, 
and much smaller seeds of a different shape” and because it lacked ‘‘the foliaceous bracts 
of the inflorescence.” While the writer’s differentiation of the two species (Y. Standleyi 
and Y. angustissima) is made on a somewhat different basis she was long confused by 

1 The aye in Y. pallida is 3.2-4 cm. in length; in Y. rupicola 2.8-4 cm.; in Y. Thompsoniana 3.24 cm.; in 


Y. rostrata (on the only specimens available) ca. 4.5 cm. The range of the Rupicolae is of course far removed from 
that of Y. Standleyi. 
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these plants which, while much alike, never seemed quite the same. Both are acaulescent, 
with racemose inflorescences (Y. angustissima very occasionally produces one or two 
basal branchlets); the inflorescence of Y. angustissima is taller (by 0.3-0.4 m. or at times 
more), more slender for its length and at anthesis more open, — the flowers less con- 
gested; the flowers of both (as in all the Elatae) have a white to greenish style, paler 
than the ovary at anthesis, which varies from nearly oblong-cylindric to slender-ovoid; 
the whole pistil is slightly stouter for its size in Y. Standleyi than in Y. angustissima; 
the fruit of the last shows more tendency to constriction, perhaps because of its more 
fragile wall, and the epidermis is smoother; the leaves of Y. angustissima are less numerous 
in one head, average longer, are more supple and, except at the juvenile stage, less 
filiferous. Standley attributed “much smaller flowers” to Y. angustissima than to 
Y. Baileyi in which species they were “60 to 65 mm. long.”’ Flowers in all species vary 
considerably in respect to size; the dimensions noted by the writer were 4.5-5.7 cm. 
(Y. angustissima), 5-6.5 cm. (Y. Standleyi). It may be that the flowers expand first 
at different positions on the axis in the two species; in Y. angustissima they appear always 
to open first near the base of the flowering portion and thence upward; in Y. Standleys 
they sometimes open first near the center, last at the base and apex of the axis; how often 
this happens is uncertain, —in most photographs the sequence seems to have been 
as in Y. angustissima. 

Standley noted that “So far as we know the species [Y. Bazleyi] is confined to the 
chain of mountains including the Chuscas at one end and the Carrizos at the other. 
It is not, improbable, however, that it may be found in some of the not far distant ranges 
of Arizona and Utah.” The writer believes that Y. Standleyi occurs over a large part 
of northeastern Arizona (from about Ash Fork eastward, and northward to Utah). In 
New Mexico it seems to extend across the northern part of the state; it is plentiful about 
Gallup and southward reaches into Valencia Co. It occurs in southeastern Utah where 
its range seems to interlock with that of Y. Harrimaniae. It was found in southwestern 
Colorado as far east as Monte Vista where it formed large stands and, in flower, was 
conspicuous as a mass despite the shortness of the inflorescences. Its range in Arizona 
seems to interlock with that of Y. angustissima, mainly in northeastern Arizona; but, 
even as far west as between Hackberry and Peach Springs, Mohave Co., where Y. Stand- 
leyi has not actually been recognized, we find capsules, among a colony of what is pre- 
sumably Y. angustissima, which closely resemble those of Y. Standleyi. McKelvey 2545 
is cited for VY. angustissima because of the form of the capsules; yet these nevertheless 
bear “earmarks” in texture, strength of wall, etc., which suggest the other species. And 
eastward in northeastern Arizona occur colonies of peculiar plants — and such doubtless 
occur in northwestern New Mexico — which are difficult to explain except as inter- 
mediates between these two species; McKelvey 2996A (3 collections of flowers) from 
not far east of Holbrook, uncited, showed abnormalities, especially in all parts of the 
pistil, and are interpreted as possible hybrids. Still farther east Y. Standley: may interlock 
with the southwestern limits of Y. glauca and with Y. intermedia, the last-named must 
be remembered as one enters New Mexico from the west. Yucca glauca about Trinidad, 
Colorado, and Raton, New Mexico, has somewhat the appearance of Y. Standleyi as to 
inflorescence but, with flowers present, is at once separable by its stout-ovoid, dark green 
style; its leaves are much less rigid and less filiferous and the heads less tidy. Yucca 
Standleyi seems to follow, in a broad sense, the environs of the Colorado River and of 
its tributaries, certainly in so far as available material is concerned; for it is represented 
from the eastern end of the Kaibab Plateau (Houserock region) to Lees Ferry on the 
Colorado, from Cameron southeast and about Holbrook on the Little Colorado; it is 
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found near the main branch of the Colorado in southeastern Utah and, at the type locality, 
is not far from the San Juan, a southern tributary which runs by Farmington, New 
Mexico. 

The flowers of the type of Y. Baileyi were collected August 8, those of the type of 
Y. Standleyi May 24. The winter of 1933-1934 was a mild one and all plants that bloomed 
in the spring and summer of 1934 when drought was severe all over the southwest, did 
so early. There is considerable change in altitude as one climbs the Tunitcha Mts., and 
this, together with the fact that certain plants bloom early, others late, doubtless accounts 
for the fact that Standley’s well-matured fruit was collected earlier than the flowers, 
the slightly more northern locality insignificant. The photograph (McKelvey 154-4) 
shows a raceme with well-developed capsules midway on the rhachis, flowers in good 
condition both above and below; in CHAENOCARPA capsules are commonly produced 
near the top of an inflorescence and both their position and their development in relation 
to the flowers, is exceptional in this instance. Notes on Y. Standleyi (McKelvey 2327, 
2328) state that the flowers opened first one third of the way up the inflorescence proper, 
those near the base and top the last to expand; a similar order of expansion would account 
for the position of the fruits in the photograph. 

Standley noted that Y. Baileyi “reaches a higher elevation than any other species 
of the genus, being the only one that extends into the Transition zone. It reaches up 
higher into the mountains than Y. baccata;” he stated that Mr. Vernon Bailey, collected 
it at an elevation of 2700 m. in the Chusca Mts.; no altitude is given for the type nor for 
the fruit collection. Wooton and Standley’s Flora of New Mexico records Y. Baileyi 
from “Dry hills and low mountains, in the Transition Zone, extending down into the 
Upper Sonoran.”” The writer has seen Y. Standleyi at 1200-2590 m. and it probably 
extends both higher and lower. It seems often to grow in red sandy soil. 

Kearney and Peebles in their Flowering Planis and Ferns of Arizona (197, 1942) 
wrote of Y. Baileyi: “Hopi Indians utilize the fibers for basket material. The flowers 
are browsed by livestock, as also the young leaves when other forage is scarce;” they 
cite its habitat as “4,500 to 7,500 feet, sandy plains, hillsides, and pine forests...” 


RE er 8 Re eee bite 


In Arizona, south of Holbrook, Navajo Co., at the beginning of the roads to Snow- 
flake and to St. Johns, as well as to the east of Canyon Diablo, Coconino Co. (just where 
the abrupt change has occurred from Juniper and Pinyon to treeless desert) the writer has 
examined a Yucca on more than one occasion. When first seen its small, even diminutive 
size (the inflorescence when present often less than a foot tall) seemed to indicate a new 
species, but repeated study has led to the conclusion that it represents merely the juvenile 
form of Y. Standleyi; the mature form was found adjacent in many regions; McKelvey 
4609, type of Y. Standleyi, includes one of these diminutive rosettes of leaves. 

There are many examples of this small form in the writer’s collections: among 
them McKelvey 2286 (photo. 109-7; pl. XLIID, 2286A (photo. 109-10), May 19, 1931, 
from just south of Holbrook on the Snowflake road, with both foliage and inflorescences; 
McKelvey 2290 of same date from slightly farther south on the same road is of mixed 
material, juvenile and mature; McKelvey 2283, May 18, 1931, and 2755 (photo. 125-9), 
May 8, 1932, is the same small plant. Although the inflorescences were fewer-flowered 
and short and the leaves, sometimes only, fewer in a head, the flowers were the same 
as in the mature species and the fruit in appearance, — whether it produces good seed 
is not known. 
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This juvenile plant forms a single head of leaves or small clumps with several rosettes 
and the few or, more often very many, leaves were of varying lengths, usually slender 
and short, curly-filiferous, rigid, with unpleasant spine; the racemes vary in length from 
15-30-38 cm.; the flowers are produced singly or in pairs and, since of good size, the 
stalk is well-filled to congested; the inflorescence proper is partially buried among the 
leaves, the scape negligible; the flowers are globose, the segments of the outer row 
considerably thickened at base and mainly greenish with a pinkish tinge; fruit is much 
as in the mature plant in form, the epidermis is roughened and longitudinally ridged 
with drying, the capsular wall strong and thickish. McKelvey 2755A, a single capsule 
from the desert west of Holbrook, had widespreading valves; it bore a certain resemblance 
to fruit of Y. kanabensis in this and also in its corrugated surface and has caused its 
collector to wonder, more than once, whether this small plant might bear a relationship 
to Y. kanabensis rather than to Y. Standleyi; but, despite the fact that this capsule and 
indeed a few others are somewhat bewildering in this regard, the small plant is associated 
in range with Y. Standleyi, it has not been found growing with the Utah species. Both 
Y. Harrimaniae and Y. glauca produce small rosettes which at first appear very different 
from the mature form and are conspicuous because of their diminutive size; these also 
produce small racemes and, the first especially, has been much collected. 

On the Snowflake road these small plants grew in a deep coarse, red sand; not far 
away, on the road to St. Johns, they occurred on rocky ledges; near Canyon Diablo they 
were found in a poor, baked soil in the open desert. Both Y. Standley: and Y. kanabensts 
are at their best in red, sandy soil. 

Among specimens sent the writer in 1939 by Dr. R. H. Peebles, U. S. Field Station, 
Sacaton, Arizona, were Kearney and Peebles 12819, 13341 from the Little Colorado 
Gorge, Coconino Co., Arizona, a region which Dr. Peebles wrote (in litt. March 28, 1939) 
‘Gs an outlook point on the El Tovar - Cameron road, at a point (about 17 miles west 
of Cameron) where the road runs close to the Little Colorado River.’’ Two collector’s 
notes on 12819 read: (1) “This particular specimen is unique in collections in the exceed- 
ingly short leaves and unusually coarse marginal fibres. If it is not too localized, it 
might be desirable to describe it as a new variety. I propose the name Y. angustissima 
Engelm. var. brevis. 13341 from the same location has the same kind of leaves and the 
capsules, although not mature, are somewhat constricted. R. H. Bie 22) 3h ne) 
“VY. angustissima (2). The constricted capsules exclude Y. Baileyi W. & S. and indicate, 
together with the costate carpels, Y. angustissima, although the capsules and seeds are 
larger than described for that species. Trelease cites other collections of angustissima 
from the same general vicinity, whereas the western limit given for Y. glauca is Santa Fe, 
N. M. (R. H. P. 1935).” The writer believes that constriction may be present in the 
fruit of any capsular Yucca although it is apparently more frequent in capsules with 
fragile wall (like Y. angustissima) than in those with stronger wall (like Y. Standleyz); 
she has not seen capsules of 12819 but the ribbed (or corrugated) carpels noted by 
Dr. Peebles have been found in Y. Standleyi. She believes that these two collections 
represent the juvenile form of that species which, as a mature plant, has been studied 
about Lees Ferry and Cameron. In their Flowering Planis and Ferns of Arizona (197, 
1942) Kearney and Peebles refer to their 12819 as follows: ‘“An unnamed variety [of 
Y. Baileyi W. & S.] with exceptionally short and rather coarsely filiferous leaves, occa- 
sional in northern Arizona, is represented by a collection from the Gorge of the Little 
Colorado River, 5500 feet...” 
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YUCCA INTERMEDIA 


Yucca intermedia,! sp. nov. 


Plants acaulescent or occasionally with very short stem or stems, forming one or 
at most 3 to 4 heads of leaves, usually growing in small, separated colonies rather than 
in large stands. Head of leaves rather tidy, constricted near base and spreading slightly 
above (most leaves erect-ascending), flat- or round-topped. Base of mature leaf rather 
small, flat, short-triangular, 3.2-3.7 cm. in breadth at insertion, median length about 
3.2 cm. Blade of mature leaf averaging 30-60 cm. in length, sometimes very slightly 
constricted above union with base but more often tapered from that point (where 0.5— 
0.8 cm. in breadth) to acuminate apex, rather coarse in texture, stiff but not rigid for 
entire length, not greatly thickened at any point, plano-convex to plano-keeled near 
union with base, above plano-convex to apex, with white or grayish margins which for 
the most part are non-filiferous. Inflorescence usually a simple raceme 1-1.5 cm. in 
length overall (scape short, ca. 0.3 m. in length, 2.5 cm. in diameter at base), occasionally 
with 2-4 short, spreading, basal branchlets, rarely a panicle with long racemose tip and 
numerous erect-ascending branchlets, strong and sturdy in effect, glabrous, green often 
tinged with rose; inflorescence proper starting among leaves, rarely a short distance above, 
at anthesis densely crowded, flowers sometimes produced singly but usually in pairs; 
pedicels ca. 1.3 cm. in length; bracts near base of scape ca. 30.5 cm. in length, 1.3 cm. 
in breadth at insertion, nearly leaf-like, very slender above, near base thickened in center 
with thin, papery margins, reduced in length just below inflorescence proper to 10 
or even 7.5 cm. and nearly bract-like throughout; those bracts on lower portion of in- 
florescence proper much the same length and form as those on upper scape, long-triangular 
with thickened, leathery, purplish green central portion and broad, very thin, fragile, 
white, papery margins, concave for entire length; upward on inflorescence diminishing in 
all proportions but not changing greatly in form; those bracts at base of pedicels similar 
but smaller, 2.5-4 cm. in length, extremely fragile throughout; flowers averaging large, 
ca. 6.5 cm. in length, usually campanulate, occasionally globose, with base (united portion 
of perianth) nearly tubular or spreading-cup-shaped, with rather leathery, flexible, non- 
brittle, concavo-convex corolla-segments of much same length in both ranks, cream or 
greenish but frequently tinged, especially without, with rose or rose-brown; segments of 
outer row slender-elliptical, 2 cm. in breadth, narrowly thickened in center for entire 
length, elsewhere thin, those of inner row, broad-elliptical, 3.2 cm. in breadth, thickened 
near base and tip only; filaments rather slender, very pubescent, about 2.5 cm. in length, 
reaching to or below shoulders of ovary, each free at base from those adjacent or oc- 
casionally uniting, their major lower portion flattened on both surfaces, their clavate 
tip about 14 of entire length; anthers 3.24.8 mm. in length, the basal lobes about i 
of whole; pistil ca. 3.2 cm. in length; style ca. 0.7 cm., ovary 2.5 cm. in length, oblong- 
cylindric, slightly narrowed above; style white or pale yellow-green, nearly oblong- 
cylindric the lobes only slightly enlarged near base; fruit medium size, 5-5.7 cm. in 
length, 2-2.5 cm. in breadth, mainly symmetrical, occasionally constricted at or just 
above middle, oblong-cylindric, mucronate, with strong wall and brown or blackish, 
often roughened epidermis, at dehiscence splitting to base on primary and for 4 or 
¥ of length of capsule on secondary fissures, carpels round-backed near base, flat or 
slightly concave above, with or without median rib, after dehiscence erect or erect- 
ascending, rarely spreading-ascending; old floral base 0.7—1.3 cm. in length, nearly 

1 Planta plerumque acaulis foliorum comas paucas gerens; lamina folii maturitate rigida 30-60 cm. longa, 
plerumque plano-convexa, non rariter e basi ad apicem gradatim attenuata, supra levi, subtus levi vel rugulosa, 
margine alba vel cinerea pauce filifera; inflorescentia 1-1.5 m. longa; scapo in coma foliorum immerso; parte 
inflorescentiae florifera scapo longiore saepe racemosa interdum basi pauciramosa rariter paniculata; floribus 
6.5 cm. longis; pistillo ca. 3.2 cm. longo; stylo albo vel dilute viridi quam ovario breviore fere oblongo-cylindrico 


vel anguste ovoideo, basi lobis tumidis; capsulis 5-5.7 cm. longis 2—2.5 cm. latis plerumque symmetricis, valvis 
maturitate erectis vel adscendentibus fuscis, extus plus minusve rugulosis. 
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tubular; pedicels short, 1.3-2.5 cm. in length, terete or a little flattened, often verrucose; 
seed medium-sized or large, glossy or dull. 

Range. Central New Mexico; from southeastern Valencia Co., northeastern Socorro 
Co. and western Torrance Co. extending north and northwest. For range map see p. 103. 


New Mexico. SocorroCo.: Near gas station, Scholle, May 26, 1931, McKelvey 2359, 2360 
(AA). Valencia Co. : Between Scholle and Belen, in very sandy soil, June 6, 1934, McKelvey 4930, 
4931 (AA).— West of Mountainair, May 28, 1931, McKelvey 2355, 2356 (photo. 111-2) (AA). T or- 
rance Co.: Southwest of Mountainair, May 26, 1931, McKelvey 2357 (photo. 111-5; pl. XLV) 
(AA).— About 30 miles southeast of Albuquerque and northwest of Moriarty, among Junipers and 
Pinyons, alt. ca. 2135 m., June 6, 1934, McKelvey 4925, 4926, 4927 (AA). Bernalillo Co.: Between 
Albuquerque and Veterans Hospital, on flats, fruit viscid, June 7, 1934, McKelvey 4932 (AA).— Sandia 
Mts., on road to Albuquerque, October 16, 1928, A. Eastwood 15631 (CA 161677).Santa Fe Co.: 
Between San Antonio and Golden, June 7, 1934, McKelvey 4933 (AA).— Between Los Cerillos and 
Golden, May 27, 1931, McKelvey 2371A, 2371B, 2371C (AA).— Between San Antonio and main road 
to Albuquerque, April 13, 1934, McKelvey 4009; same locality, June 7, 1934, McKelvey 4934 (AA).— 
Santa Fe to Rock Creek, at foot of mountains near shrubbery, June 1847, A. Fendler 850 (M 148464, 
148465) (P) (G) (W 35889) (N).— ? Santa Fe, June 1, 1849, Dr. Edwards (N).— ? Santa Fe, alt. 2165 m., 
June, 1874, J. T. Rothrock 66 (M 148472).— Santa Fe, Circle Drive, June 10, 1934, McKelvey 4940 
(AA).— Santa Fe, on Dr. Francis Proctor’s place, spontaneous, June 14, 1934, McKelvey 4941 (AA; 
photos. by Dr. Proctor).— One mile east of Santa Fe, June 10, 1934 (collected by O. #. Hamilton) 
McKelvey 4944 (AA). Sandoval Co.: Jemez Mts., June 15, 1934, McKelvey 4942 (AA). San 
Miguel Co. : Just east of Pecos River, en route from Las Vegas to Santa Fe, June 4, 1934, McKelvey 
4902 (photo. 156-5; pl. XLIV) (AA; type), 49024 (AA).— 7 miles south of Las Vegas, alt. ca. 1980 m., 
June 4, 1934, McKelvey 4900, 4901 (AA). Mora Co.: Between Wagon Mound and Las Vegas, alt. 
ca. 1980 m., June 4, 1934, McKelvey 4899A (photos. 156-2,3) (AA). Colfax Co.: Between 
Cimarron and Raton, May 28, 1931, McKelvey 2432 (AA).— On rocks near Cimarron and from there to 
Santa Fe, scape about 1 m. high, June 16, 1846, A. Wislizenus 479 (M 148474, 148475, 148476; wording 
differs slightly on each sheet). 


Extending over the territory which lies between the southeastern range of Y. glauca 
to the north and northeast, and the ranges of Y. angustissima and Y. Standleyi to the 
southwest, west and northwest, grows a Yucca which, it is believed, has long been confused 
with one or other of these neighbor-species; because of the somewhat intervening range 
it has been given the name Yucca intermedia. It is the common Yucca of central New 
Mexico, from Mora Co. on the north extending south and southwest into San Miguel, 
Santa Fe, Bernalillo, Valencia, Torrance and northeastern Socorro Counties. Its most 
characteristic inflorescence is a tall, vigorous, simple raceme; but a raceme with one to 
several short, basal branchlets is not unusual and a true panicle is occasional throughout 
the plant’s range; the inflorescence proper starts among or immediately above the foliage; 
the plant forms small to medium sized clumps with but few heads of leaves. 

Although Y. intermedia closely resembles in certain aspects each of the three species 
mentioned above, it also differs from each in one important aspect at least. In all these 
species the habit is acaulescent, any stems short and inconspicuous; in all the leaf-blade 
is wiry; in all the typical inflorescence is a raceme. Yucca intermedia (like Y. angustissima 
and Y. Standleyi) differs from Y. glauca in form and color of style at anthesis, because 
of this they are placed in different series; fruit of these two yuccas is very similar (as 
is that of Y. Standleyi); the clumps are of much the same size although those of 
Y. intermedia are more tidy in appearance, with fewer dead leaves intermixed with the 
living; both species demonstrate the tendency to depart from the simple raceme and 
each has produced a localized, panicled variety, the form of the flowering portion differing 
considerably however. Yucca intermedia differs radically from Y. angustissima in capsule, 
—jits form and size, strength and thickness of wall, texture and color of epidermis, 
manner of expansion of the valves after dehiscence, etc.; the inflorescence attains a 
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greater height (1.5 as against 1.3 m. or usually less) and appears more vigorous with a 
greater tendency to a panicled form; the clumps are somewhat larger; the pistil is slightly 
longer and somewhat “heavier” in all its parts. Yucca intermedia differs from Y. Standleyt 
primarily in foliage; the leaves are longer, less rigid, do not approach the triquetrous 
and have less filiferous margins; the inflorescence is considerably longer (that of Y. Stand- 
leyi does not exceed and rarely attains 1 m.) although it is not more vigorous; no tendency 
to depart from the simple raceme has been noted in Y. Standleyi; the heads of leaves 
are constricted below, spreading above, in Y. Standleyi they are nearly hemispherical 
and far more densely crowded, and the spine is especially unpleasant to encounter; 
fruit is much the same in both; the stigmas do not appear to produce on the interior 
the thickened, central ribs which are usual in those of Y. Standley. 

Therefore, despite obvious and numerous points of similarity between Y. intermedia, 
Y. glauca, Y. angustissima and Y. Standleyi, our species nevertheless possesses one 
important character at least which separates it from each of the others. It is not strange 
that all have been confused. In the herbarium, where few helpful notes are found, where 
some of the important characters are lost and some unrepresented, their separation 
is very often impossible and always difficult,—so much so that the writer has cited 
but few collections other than her own for Y. intermedia. She is of the opinion, however, 
that that species prevails, certainly to the near if not complete exclusion of the others, 
over the regions of New Mexico already named; she had long attempted to read Y. glauca 
into the yuccas of this area and it was not until she noted, slightly south of Raton, the 
abrupt change in stylar characters, that Y. intermedia took form as an undescribed 
species; this change, on the many plants examined, held good to a rather unusual extent, 
Y. glauca extending northward into Colorado and eastward along northern New Mexico, 
Y. intermedia prevalent southward; how far west, south and southwest it is found beyond 
the counties named is uncertain; in all these directions other species enter the picture 
which, therefore, becomes complex. 

Type of Y. intermedia is McKelvey 4902 (photo. 165-5; pl. XLIV) from just west of 
the Pecos River in San Miquel Co., New Mexico, June 4, 1934, and consisting of flowers 
and foliage; the inflorescence was a simple raceme, close to 1.5 m. in height and not fully 
elongated though approximately. A plant closely resembling the type was McKelvey 2357 
(photo. 111-5; pl. XLV), May 26, 1931, from just west of Mountainair, Torrance Co., 
flowers and leaves; here we note two of the forms of inflorescence common to the typical 
plant, the simple raceme and the raceme with a few short basal branchlets; the infloresence 
(left) was 1.5 m. tall, the other (right) only slightly shorter; neither was fully grown. 
McKelvey 4899A (photos. 156—2,3; pl. XLVI) from between Wagon Mound and Las Vegas, 
Mora Co., illustrates in addition to these two forms of infloresence, the occasional true 
panicle which, although smaller, is not very different from the one associated with 
Y. intermedia var. ramosa later described. 

As is true of Y. glauca, the flowers of Y. intermedia occasionally assume a somewhat 
globose form instead of the more usual campanulate one; the globose corolla is usually 
slightly thicker and tends towards a greener color. Such a one is shown in McKelvey 
2355, 2356 (photo. 111-2) from near Mountainair; McKelvey 4899A mentioned above 
had produced similar flowers. It seems to be merely an occasional variation. 

Plants of Y. intermedia in the regions about Mountainair, and westward especially, 
showed a tendency to floral abnormalities; it is possible that this is the result of inter- 
mingling with other species approaching from the northwest and west; it may be merely 
one of the peculiarities found along range outskirts; but we find (as in McKelvey 2357) 
a 4-parted corolla, ten stamens, two ovaries fused into one, etc.; McKelvey 2355, 2356 
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had produced similar teratological forms. McKelvey 2370, a panicle, had produced 
capsules which, like those mentioned in the next paragraph, suggested those of Y. angust- 
issima. 

Somewhat disconcerting, in so far as range concepts were concerned, was the occa- 
sional presence here and there, on plants apparently Y. intermedia and well within its 
range, of capsules which in form and texture of epidermis, etc., suggested quite another 
species. McKelvey 4902A, a fruiting plant growing near the type itself, had produced 
a fruit which in some respects, notably in manner of dehiscence, suggested Y. angustissima; 
McKelvey 4929 (cited for Y. intermedia var. ramosa) also; and McKelvey 4859A in its 
elongated proportions was much like that of Y. kanabensis; neither of these species has 
been recognized in central New Mexico and it seems very doubtful that either occurs 
therein. Perhaps such occasional fruits are ‘‘throw-backs” to a race which, by and large, 
has become separated into moderately stable strains; the writer is unqualified to explain 
their presence; to ignore them would not give a true picture, and, moreover, their inclusion 
may be helpful to another viewpoint. 

Many of the writer’s numbers, even out of range of the variety, represent the sub- 
panicle rather than the simple raceme, — perhaps because of the fact that, more unusual, 
they were chosen in preference to the more common form. The raceme predominates 
about Santa Fe, Albuquerque, and regions radiating therefrom. 

In early June, 1934, some time was spent at Raton and trips were made north into 
the country about Trinidad, Colorado, and east to Des Moines, New Mexico; thence 
south to Santa Fe and Albuquerque; from the last, trips were made south to the Willard 
region, etc. The year 1934 was one of severe drought and plants bloomed early, by 
about one month it was said. With the exception of many small yuccas which were 
noted along the main road between Santa Fe and Albuquerque, and which showed no 
sign of having flowered that year or of intending to do so, and which retained no fruit 
of a previous season, all the capsular yuccas were in fine bloom; whether these small, 
acaulescent, non-flowering plants could have represented Y. glauca the writer cannot 
say, it seems improbable since that species does not seem to extend so far south. In the 
northwestern part of the state Y. glauca is readily recognized and the prevailing species. 
Yucca intermedia seemed to form small colonies, mainly on the margins of Juniper and 
Pinyon woods; its stemless or near-stemless plants formed a single head or small clumps 
composed of several only; the number of leaves in a head were few by comparison with 
such a species as Y. Standleyi, and were rather stiffly erect-ascending, producing a broader 
top than base and a neat and tidy effect; inflorescences averaged a full 1.4 m. in height 
and, although mainly simple racemes, the form with basal branchlets was not unusual, 
one came to associate it with the species; the flowering portion started well down among 
the leaves, the scape very short; consequently the basal branchlets were usually hidden; 
very exceptionally indeed (McKelvey 2356; photo. 111-3) the flowering portion began 
slightly above the leaves; notes made in the field stress the fact that style (and sometimes 
stigmas) was always a pale yellow-green, never the dark green seen in Y. glauca, and 
much the same color as the ovary or paler; corolla-segments were a yellowish green or a 
deep creamy green, those of the outer row often tinged with brown or brownish lilac, 
the general effect rather dull and not as pleasing as a purer white or cream; they were 
not especially thickened or brittle; at times it was noted that the flowers expanded first 
near the base of the axis and, at the same time, along its upper portion, leaving an inter- 
vening section still in bud; this was perhaps most common on the occasional panicled 
form; on very young plants the leaves were noticeably filiferous and usually very slender; 
on older specimens they were broader, longer, and the separating fibres were not especially 
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in evidence; fruit averaged slightly longer than that of Y. Standleyi and of typical Y. glauca 
but had much the same rather thick wall and roughened epidermis; variation within 
each of these species makes fruit differentiation difficult on any basis. 


4 
Yucca intermedia var. ramosa,! var. nov. 


Plants acaulescent with one or several crowns, or more often with short, mainly 
procumbent stems 0.4-1 m. in length and forming large, mounded, confused clumps, 
3-4.5 m. in breadth, 0.7-1.4 m. in height, with many heads of leaves. Head of leaves 
usually asymmetrical, the central leaves erect-ascending, the outer spreading con- 
siderably and assuming many directions. Blade of mature leaf 53-70 cm. in length 
but even attaining 1.3 m., in texture, form and margins much as in typical plant. In- 
florescence on young plants sometimes racemose or again with a few basal branchlets, on 
large, mature specimens usually much branched from base upward, terminating above 
in a long or moderately long racemose tip which exceeds by a considerable distance the 
tips of uppermost branchlets, overall 1.3-1.5 m. in length (scape 0.4-rarely 0.6 m. in 
length, stout, even 5 cm. in diameter at base); inflorescence proper beginning well below 
or occasionally just above foliage, the panicled form branched for 0.3-40.6 m., the race- 
mose tip 0.6-0.9 m. in length, often twisted or curved, branchlets numerous, about 
24-36 in number, those near base 15-22 cm. in length, those above 25-30 cm., the upper- 
most slightly shorter, mainly upward-curved; flowers as in typical form; fruit often pro- 
duced in great numbers, generally at tips of branchlets, similar in form and size to that 
of typical form; carpels nearly erect and little constricted after dehiscence or, on some 
plants, rather symmetrically constricted, the carpels wide-spread above, and spreading 
widely from base. 

Range. Prevalent in Torrance Co., central New Mexico, and extending mainly 
eastward, into De Baca Co., and probably beyond. For range map see p. 103. 


New Mexico. Torrance Co.: Large plants east of town of Willard, April 5, 1930, McKelvey 
1663 (AA).— Willard, May 24, 1931, McKelvey 2345 (AA).— 20 miles east of Willard and beyond Lucy, 
May 24, 1931, McKelvey 2346, 2346A, 2346B; same date and general locality but in R. R. right of way, 
McKelvey 2347, 2348 (photo. 110-7, in part), 2349 (photo. 110-4; pl. XLVII), 2350 (photo. 110-7, in 
part), 2351 (AA).— Just north of town of Willard, elev. ca. 1920 m., June 6, 1934, McKelvey 4928 (AA; 
type).— Not far east of Mountainair, June 6, 1934, McKelvey 4929 (AA). De Baca Co.: Just west 
of Yeso, May 12, 1932, McKelvey 2767, 2767A, 2768 (AA). 


Distinguished from the typical form by greater vigor of plant, foliage and inflorescence 
is a yucca of more restricted habitat, extending from the regions about Willard, Torrance 
Co., New Mexico, mainly eastward across grasslands and desert to, certainly Guadalupe 
Co.; it forms often extremely large, caespitose clumps, mounded as sand accumulates 
about the base; the inflorescence is, for the most part, a large, broad panicle, branched 
for the greater part of its length, but from this form we also note occasional gradations 
to the simple but vigorous raceme. It has been given the name Yucca intermedia var. 
ramosa. 

Although a number of visits were made in different years to Willard, it was not until 
early June, 1934, that the plants of particular interest were found in flower; unfortunately 
on that visit a bad sand-storm developed with the result that photography was impossible 
and field-work more than unpleasant; however, the desired flowers were obtained. 

Selected as type is McKelvey 4928, June 6, 1934, from just north of Willard and 
consisting of flowers, foliage and old capsules. In this region some plants, apparently 
young ones, had made but one head of leaves, most grew in extremely large clumps. 

1A varietate typica differt planta robustiore comas foliorum saepe numerosas congestas gerente; foliis 


plerumque elongatis; scapo in coma foliorum immerso; parte inflorescentiae florifera e basi sursum non rariter ad 
apicem elongatum racemosum ramosa, ramis numerosis laxis. 
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One of these had been burned over so that its structure could be seen clearly, — from 
one central plant radiated in all directions, some 15 prostrate stems 0.40.6 m. in length 
and 10-15 cm. in diameter, the clump nearly 4.5 m. in breadth. An occasional plant 
had formed an erect stem not over 1 m. in height. The occasional short, simple racemes 
which grew with the larger plants were evidently young specimens, blooming, as is not 
uncommon, at this early stage. The bigger plants had produced large panicles attaining 
1.5 m. in height overall, with short and often extremely stout scape, the flowering portion 
branched at times near the base but usually for the greater part of its length, the racemose 
tip exceeding the tips of the upward-curving branchlets by a considerable distance; 
the inflorescence proper began down among the leaves or, at most, only a short distance 
above them. The flowers were dull in color, with greenish segments, the sepals often 
with a brownish or pinkish tinge; as in the typical plant the style varied somewhat in 
form, from nearly oblong-cylindric to slender-ovoid, and in color from cream to pale 
yellow-green; the stigmas were slightly spreading, white, the ovary nearly oblong- 
cylindric, sage-green, deeper in tone than the style. Foliage was very variable, on the 
smallest plants short, narrow, on the mature, vigorous ones often long and fairly broad; 
when young the margins of the blade were white and filiferous, when mature green, 
gray and nearly smooth; most leaves were rather thick near the base and stifhsh for their 
entire length, plano-convex to plano-keeled to well above the middle, thence to the 
apex concavo-keeled with an acicular spine which broke off readily at its base. The 
elevation at Willard is about 1920 m.; plants grew in dry, sandy fields. 

Yuccas probably identifiable with the above extended into the Juniper and Pinyon 
country to the west of Mountainair but all inflorescences had been devoured by cattle, 
indeed even the leaves had been torn from the stems in some cases. 

This variety is plentiful about Willard and at intervals eastward occurs for miles 
along the road to Clovis; most of the way little else is seen but a few desert shrubs and 
grasses; the region is extremely dry and given over to cattle grazing; except in the railroad 
right of way, a boon to the collector, it was rare to see even an old inflorescence stalk on 
these innumerable plants. 

On May 24, 1931, not far east of Willard, in this right of way, considerable old 
fruit was intact and was photographed and collected; McKelvey 2349 (photo.110-4; 
pl. XLVIJ) is an excellent example of the common large panicle of the region; adjacent 
grew McKelvey 2347, 2348, 2350, 2351; one photograph (110-7) shows at left McKelvey 
2350 (a panicle with erect-ascending branchlets) and at right McKelvey 2348 (several 
racemes, some with basal branchlets not evident in the picture); some capsules were 
constricted near the middle and flared above, others were symmetrical with nearly erect 
carpels; but in size and other respects all were the same; they were black and must have 
been old for in such dry regions the fruit of this Yacca seems to retain a reddish tan color 
for a long time. 

On April 5, 1930, the writer traveled from Willard to Amarillo, Texas; all yuccas 
stopped for a distance after leaving Willard but similar plants began again some 10 miles 
east and, at intervals, stretched for miles; from Vaughn, Guadalupe Co., east there 
were extremely large stands but just how far this plant extends in this direction is not 
known; about Fort Sumner another Yucca may enter the picture. Cited from just west 
of Yeso, De Baca Co., are McKelvey 2767, 2767A, 2768; the first consists of flower-buds 
and leaves, the last two illustrate the variations in foliage; the old fruit of 2767A is 
similar to that of Y. intermedia var. ramosa, but the inflorescence was more exserted 
than usual in that species, the scape about 0.6 m. in height, longer than what was usual 
about Willard and shorter than that of the plant next discussed which was observed not 
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far east of Yeso, or near Fort Sumner; the flowering portion had produced 18-20 branch- 
lets and a long racemose tip; it is possible that, in De Baca Co., there is a region of inter- 
locking ranges and consequently of unstable plants. 


* OB Re eee Ke Kk 


In 1932 a trip was made from Willard to Clovis and thence into Texas, entering 
that state at Farwell and proceeding, via Muleshoe and Lubbock, to Big Spring. Near 
Fort Sumner, De Baca Co., New Mexico, plants had extremely long, narrow leaves, the 
heads suggesting those of some Nolinas; the inflorescence proper was raised above the 
foliage on a scape about 1 m. in length and was branched for its entire length, the race- 
mose tip scarcely exceeding the tops of the uppermost branchlets; there were about 
15-20 branchlets, some 15-20 cm. in length; in exsertion and form this inflorescence 
was quite different from the one associated with Y. intermedia var. ramosa of the Willard 
region. McKelvey 2769 includes fruit from three different plants; this also differed from 
that found about Willard, —the carpels round-backed, the capsular wall extremely 
hard and strong, the epidermis smooth except for coarsely roughened patches here and 
there, at one time it must have been nearly cream-colored. Another example is McKelvey 
1063B, April 5, 1930, from “east of Vaughn,” probably Guadalupe Co.; the capsules 
were very similar to those of McKelvey 2769 in form, texture and color; unfortunately 
the locality is somewhat vague. 

It seems probable that this plant continues into Texas and that some of the large 
yuccas growing in deep sand near Muleshoe, Bailey Co., are the same. McKelvey 2771, 
Muleshoe, May 13, 1932, had produced very similar fruit; the inflorescences had well- 
developed scapes 1-1.3 m. in length, the panicled portion considerably exserted, the 
flowers still in bud. What is doubtless this Yucca is R. S. Ferris and C. D. Duncan 3409 
(CA 109966) (N) (M 893364) (S 126182) from Muleshoe; the flowers after boiling appear 
to have an ovoid but not greatly swollen style. The fact that their plant was in flower 
on August 24, 1931, while the ones seen by the writer were well-advanced in mid-May, 
1932, arouses some doubt as to their identity; however, as has been stated more than 
once, some plants are late, others early bloomers and a collector is apt to take the specimen 
which is in evidence and make no comment as to the condition of adjacent plants. 

This yucca may grow at lower elevations than .Y. intermedia and its variety; for at 
Willard the altitude was about 1920 m., at Fort Sumner 1260 m., at Muleshoe 1100 m.; 
its range may follow the Llano Estacado of eastern New Mexico and adjacent Texas. 
It does not resemble in exsertion of inflorescence or in character of fruit VY. campestris 
of the series Glaucae although the range of that species is believed to approach fairly 
closely to the northeast and has been collected to the southeast. Although unfamiliar 
with the flowers of the Fort Sumner plant, while those from Muleshoe were undeveloped 
or, in the Ferris and Duncan specimen, much altered with drying, it is believed that this 
plant belongs with the Elatae rather than Glaucae series. Knowledge of this yucca is 
insufficient to warrant a new series but it is recommended to the attention of collectors. 
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Yucca kanabensis,! sp. nov. 


1 Planta acaulis vel brevicaulis; comis foliorum numerosis; foliis 45-60 cm.longis medium versus 1.3-2 cm. 
latis, parte angustiore plano-convexis alibi concavo-convexis margine plus minusve filiferis; inflorescentia non 
rariter 2.8 m. longa racemosa exserta; floribus 6.5 cm. longis; ovario crassiusculo ca. 2.5 cm. longo 7-9 mm. diametro; 
stylo albo vel dilute viridi oblongo-cylindrico vel anguste ovoideo quam pistillo 5-plo breviore; capsulis firmis 
persistente elongatis 6.5—7.5 cm. longis 2—2.5 cm. crassis, valvis base maturitate late divergentibus in vivo levis 
in sicco conspicue rugulosis. 
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Plants acaulescent to short-caulescent, forming small to at times extremely large 
clumps with many heads of leaves. Stem when present mainly procumbent, hidden by 
reflexed dead leaves which spread tent-wise to ground. Head of leaves constricted 
below, spreading above, most leaves erect-ascending. Base of mature leaf somewhat 
long-triangular, usually with straight sides, ca. 5.7 cm. long, ca. 5.7 cm. broad at insertion, 
rather flat, not greatly thickened near union with blade, cream or tan, sometimes with 
yellow tinge, with thin, papery, occasionally crinkled margins. Blade of mature leaf 
45-60 —even 75 cm. in length, narrowed for 15-20 cm. above union with base (to 0.7- 
1.3 cm.), then broadened to middle or usually slightly above, thence tapered to long- 
acuminate apex, where narrowed plano-convex to plano-keeled, thickened and rigid, 
where broadened and thence to tip plano- or more often concavo-convex, stiff but flexible, 
greatest width 1.3-2 cm., smooth on inner surface, sometimes slightly roughened on outer 
surface, yellow-green, drying a reddish tan; leaf-margins at first white, soon separating 
into a few straight or loosely curled, rather fine fibres, at length nearly smooth, green, 
spine short, about 4.8 mm. in length, slender or stout, blunt or sharp. Inflorescence a 
raceme, 2.1-3 m. in length overall (scape about same length as flowering portion, 2.5 cm. 
or even more in diameter at base, soon extremely hard, ligneous); inflorescence proper 
starting at, to considerably above, top of leaves, rather open, flowers produced singly or, 
along greater part of axis in 2s, 3s or 4s, exceptionally with 3 or 4 short or abortive branch- 
lets 7.5-10 cm. in length; pedicels 2-4 cm. in length, terete or slightly flattened; bracts 
on scape inconspicuous, few in number (about 16 or less), often obliquely attached, the 
free portion twisting away from scape; those near base of scape about 22 cm. in length, 
rapidly shortening upward to 10 cm., nearly leaf-like, considerably thickened at inser- 
tion, tapered for entire length, slender, concavo-convex, the lower half with narrow, 
papery margins; those bracts on upper scape nearly bract-like throughout except for 
short leafy tips, nearly triangular, with broad, papery, thin margins for most of length, 
just below inflorescence proper reduced to about 4 cm. in length, those bracts at base 
of inflorescence proper very similar, though smaller, to those on upper part of scape, 
triangular to ovate, about 3.2 cm. in length, 1.3 cm. in breadth at insertion, not in- 
frequently with short leafy tip, with broad, thin, papery margins and acute, spinescent 
apex, often highly colored with reddish purple; a small, extremely thin, white bractlet, 
1.3-2 cm. in length, narrow-triangular, often present at base of pedicels; flowers large 
or medium-sized, 5.7-6.5 cm. in length, campanulate to globose, rarely expanding for 
entire length, with base (united portion of perianth) short, 3.2-7 mm. in length, spread- 
ing-cup-shaped, somewhat 3-sided, with mainly brittle, rather thin corolla-segments 
with entire to irregularly toothed margins and acute, non-thickened apex, greenish, 
much same length in both ranks; those of inner row often extremely concave, broad- 
elliptical to nearly orbicular, 3.24 cm. in breadth, those of outer row rather flat, narrow- 
elliptical, 2.3-2.8 cm. in breadth, often tinged with pink or brown on outer surface; 
filaments slender to stoutish, firm, 2.5-2.8 cm. in length, reaching to shoulders of ovary 
or to base of style, each free at base from those adjacent, their major lower portion 
pubescent, their clavate tip about 6 mm. in length, erect-ascending to nearly horizontal, 
papillose at apex; anthers 5-6 mm. in length; pistil about 3.2 cm. in length; ovary about 
2.5 cm. in length, 0.7-0.9 cm. in diameter, oblong-cylindric below, above with rounded 
shoulders and short stoutish neck; style short, about 0.7 cm. in length (or Yé of length 
of pistil), nearly oblong-cylindric, ending below in 3 short, round-backed lobes which 
extend down over neck of ovary, above in 3 spreading to erect stigmas, each rather deeply 
divided at apex into 2 rounded or acute, scarcely spreading lobes; fruit durable, persistent, 
elongated, slender for length, 6.5—7.5 cm. in length, 2-2.5 cm. in breadth, symmetrical 
or sometimes constricted, mucronate, capsular wall strong, epidermis drying a light tan 
or reddish tan, often verrucose, roughened, longitudinally ridged or corrugated with 
drying, at dehiscence splitting to base on primary fissures and for 1.3-2 cm. only on 
secondary fissures, often but not always spreading broadly from the base; carpels round- 


or flat-backed, at times slightly concave medianly, with or without median rib, usually 
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much roughened or uneven along primary fissures; old floral base stoutish, 0.7-1.3-2 cm. 
in length, enlarged above, often curved or bent inward; pedicels enlarged from flower- 
stage, short and stout or rather long and slender, often verrucose; seed medium-size or 
large, dull black. 

Range. From southwestern and probably southeastern Utah extending southward 
into Mohave and Coconino Counties, Arizona. For range map see p. 103. 


UtaH. Kane Co.:? By Old Mormon Trail near Hall’s Crossing in Glen Canyon, “‘with flower 
stalks 10-12 ft. tall. . .”’ July 7, 1938, £. U. Clover and M. L. Jotter 2187a (AA; also photograph).— 
Between Glendale and Orderville, alt. 1830 m., May 14, 1934, McKelvey 4348 (AA).— Valley of Virgin 
River, about 25 miles north of Kanab, alt. 1765 m., May 14, 1934, McKelvey 4349 (photo. 152-1), 4350, 
4351 (photos. 152-7, 8; pl. XLIX) (AA).— Divide north of Kanab, June 17, 1930, M. E. Jones 25154 
(M 995117) (PO 183600, 180281).— On divide between Mt. Carmel and Kanab, about 9 miles north 
of the latter, in fine red sand, alt. about 1830 m., May 14, 1934, McKelvey 4347A (photo. 152-4; pl. 
XLVIII) (AA; type).— Vermilion Cliffs northeast of Kanab, May 13, 1934, (collected by Mrs. F. M. 
Stone) McKelvey 4380 (AA); same locality and collector, May 16, 1934, McKelvey 4428 (AA).— Kanab, 
Mrs. A. P. Thompson (G). Washington Co. :Zion Canyon, April, 1894, M.E. Jones (PO 109456). 
Piute Co.: Along Bullion Creek above Marysvale, July 21, 1905, P. A. Rydberg and E. C. Carlton 
7007 (N). Wayne Co.: Loa Pass, 2135 m. alt., July 17, 1894, M. E. Jones 5639a (W 296435). 
Sevier Co.:? Elsinor, alt. 1675 m., June 13, 1899, M. E. Jones (PO 109491). 

ARIzonA. Coconino Co.: Lees Ferry Bridge, near Buck Lowry’s garage, May 18, 1934, 
McKelvey 4487 (AA). — Among Junipers west of Padre Canyon, heavy racemes, leaves broad, not very 
filiferous, coarse, style white, May 20, 1934, McKelvey 4493, 4494, 4496, 4498 (AA). Coconino 
Co.or Mohave Co.: Kanab Canyon, ‘‘Utah,”’ June 20, 1933, A. Eastwood and J. T. Howell 825 
(CA 210875). Mohave Co.: Top of sandstone bluff, Kanab Plateau, Grand Canyon region, Sep- 
tember 30, 1909, Ferriss 203/09 (M 148509); [?] ““Grand Canyon, 1909, Ferris 323/09” (M 148378, 
148379).— 63 miles northeast of Kingman, between Hackberry and Peach Springs, May 17, 1931, 
McKelvey 2779; March 16, 1932, McKelvey 2546 (AA); April 26, 1934, McKelvey 4084 (AA). 


In southwestern Kane Co., Utah, on the sharp divide about 9 miles north of Kanab 
towards Mt. Carmel, an extremely vigorous yucca was in flower on May 12, 1934; it 
grew at an elevation of 1830-2135 m., amidst Juniper, Pinyon and Oak and in deep, 
finely pulverised red sand, seeming to diminish in numbers and in vigor where this became 
solidified into the red cliffs common to this region. The plants formed tremendous, 
mounded clumps and were acaulescent or short-stemmed. The leaves were variable, 
many extremely long and conspicuously broadened, others shorter and much narrower, 
the greater number intermediate to these extremes. The inflorescence was a stout, heavy 
raceme, 2.2—2.8 m. or even more in height overall, the flowering portion about the same 
length as the scape and starting above, often well above, the leaves; flowers were produced 
mainly in 3s and 4s along the rhachis, or on abortive branchlets not over 0.7—2 cm. in 
length; the scape bore a few inconspicuous bracts, the lower ones leaf-like, long and 
slender, upward shortening and becoming bract-like throughout; on the inflorescence 
proper some bracts had short, foliaceous tips (as noted by Standley of typical Y. Baileyt); 
the flowers were moderately large with thin but brittle segments, those of the outer row 
often tinged with a pinkish brown; the pistil was large, about 3.2 cm. in length, the 
ovary green, rather stout, with clearly defined primary and secondary fissures, the 
style white, about 1/5 the length of the pistil, nearly oblong-cylindric and but little 
enlarged near the base; the carpels of the long and proportionately slender, well-preserved 
old capsules spread broadly from the base. Habit of plant, length of inflorescence, vigor 
of foliage, elongated form and wide-dehiscence of capsule, all indicated an undescribed 
species. 

Chosen as type is McKelvey 4347A, collected at the above named locality on May 
14, 1934; associated with the type is the writer’s photograph 152-4 (pl. XLVIII); the 
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two days when the plants were visited were extremely windy so that it was only possible 
to obtain a picture of the flowerless clump but this shows the size and structure of the 
inflorescence stalks better perhaps than if hidden under bloom; this clump grew imme- 
dately adjacent to others from which flowers were collected. The name chosen, Yucca 
kanabensis, seems appropriate since the species was especially handsome near the town 
of Kanab. 

Probably collected at the type locality, “Divide north of Kanab, June 17, 1930,” 
is Jones 25154; the three sheets (M 995117) (PO 183600, 180281) were determined as 
“VY. glauca ?”: the leaves are long, broadened above the middle, concavo-convex to 
concave-keeled near the base, from the broadened portion to the long-acuminate apex 
concavo-convex, with short, strong spine and smooth epidermis although somewhat 
wrinkled with drying; the flowers are large (5.7-6.5 cm. in length) with broadened, 
concave inner segments and slightly narrower, flatter outer ones; one stout raceme is 
divided between the three Jones sheets. 

The same Yucca was photographed (152-1, 7, 8; pl. XLIX) on rocky slopes about 
25 miles north of Kanab, the inflorescences considerably taller (by 0.6 m. or more) than 
the writer’s 6 ft. chauffeur; here plants did not form such large clumps, — soil conditions 
may have been less favorable. 

The species is represented in herbaria although specimens are none too good. From 
extreme northern Arizona is Eastwood and Howell 825, Kanab Canyon, “Utah,” June 
20, 1933 (CA 210875), with two leaf-tips and rather small flowers (44.5 cm. in length) 
from the top of an inflorescence, — this position may account for their size since the 
largest flowers are produced near the base; Kanab Creek rises in Utah, flows south into 
Arizona, and empties into the Colorado River between the Kaibab and Kanab Plateaus, 
and the Canyon, on the maps, seems to be situated near the mouth, in Arizona rather 
than Utah. Two leaves, lacking base, and seed were collected by Ferriss, September 
30, 1909, at “Top of sandstone bluff, Kanab Canyon, Grand Canyon region;” this is 
presumably in Mohave Co., Arizona; the seed averages large, thick, dull black; both 
seed and sheet label bear the number ‘203/09” which indicates a nursery record of 
the Missouri Botanical Garden. It seems probable that Ferriss, ““Grand Canyon, 1909” 
(M 148378) may be part of this collection, — the raceme (lacking flowers) is large and 
heavy; perhaps leaves also (M 148379) although they are not especially characteristic 
of this species. Part of a leaf-blade and a few flowers (G) were collected at Kanab by 
Mrs. A. P. Thompson and are probably our species. Nine sheets of material gathered 
by M. E. Jones at La Verkin, Washington Co., Utah, are discussed under Y. utahensis; 
the large flowers and heavy racemes present on some sheets are characteristic of Y. kanab- 
ensis; other sheets bear branchlets from a panicled inflorescence and appear to be the 
species common about St. George. The collection is difficult to unravel for various 
reasons and, although interesting, is not cited. 

Fruit that apparently belongs here was collected near Lees Ferry Bridge in Coconino 
Co., Arizona (McKelvey 4487). And more than once the writer visited one group of 
plants (McKelvey 2779, 2546, 4084) growing not far south of the main road between 
Hackberry and Peach Springs, Mohave Co., Arizona, about 60-65 miles from Kingman; 
their stout, tall racemes, some 1.8 m. in length or even more, and their broad, coarse 
leaves were irreconcilable with Y. angustissima, the common species of this region; the 
long and slender, strong fruit, is clearly that of Y. kanabensis and, to date, this collection 
represents the plant’s most southwestern limit. From considerably farther east, or 
in the Juniper country east of Flagstaff and west of Padre Canyon, Coconino Co., the 
coarse foliage, stout, long racemes, the strong-walled and somewhat elongated capsules, 
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again indicated our species (McKelvey 4493, 4494, 4496, 4498), rather than Y. angustissima 
which may grow there also (McKelvey 4497). 

Miss E. U. Clover wrote (in litt. October 17, 1940): ‘During a botanical survey of 
the canyon of the Colorado I found a Yucca which had unusually long flower stalks. 
I am enclosing a rather mediocre print. . . . This photographed plant was growing near 
the old Mormon trail in Glen Canyon, a portion of the main canyon in southern Utah. 
I saw it again at the mouth of Forbidding Canyon, a tributary in the region of Rainbow 
Bridge. The fruits were dry and about 514 cm. long...” The photograph (of Clover 
2187a) was extremely interesting, showing a large clump of what appears to be Y. kanab- 
ensis although the inflorescences, if one may judge of their height by the figure standing 
among them, may have been even taller simple racemes than those about Kanab. Further 
correspondence brought out the sad fact that “Number 2187a, the species with the tall 
flower stalk, is sadly lacking in herbarium material. The leaves which I had hoped to 
send were evidently lost on the trail from the river to the rim at Grand Canyon .. . you 
have for identification only fruits and a photograph...” The label of the collection 
states that the flower stalks were “10-12 ft. tall.” The capsule however, was not that of 
Y. kanabensis but small, with smooth epidermis and thin wall, — it was more like that 
of Y. angustissima or of Y. verdiensis. Despite this fact (and unless the racemes of 
Y. angustissima increase unbelievably in height in this region) it seems impossible that 
the plant of the photograph should be other than the Yucca common about Kanab 
and it is believed that that species must extend into this more eastern Utah region of 
southwestern San Juan Co.,— to the south and southeast of the Colorado River and 
to the south of its tributary the San Juan. Miss Clover wrote (in litt. April 21, 1942): 
“Unfortunately I was unable to get any specimens similar to 218/a.” The collection 
is cited, but with a question because of the fruit. Should the plant of the region of the 
photograph prove to be, as the writer believes, Y. kanabensis, she is of the opinion that 
that species will be found even farther east and northeast, or along the environs of the 
Colorado River and its tributaries; plants of ‘“Y. glauca”? have been reported from the 
Grand Junction region of Colorado which “attain a height of six feet when in full flower.” 
The writer has traveled only in southern Colorado but, from examination of herbarium 
material, believes that more species of CHAENOCARPA enter Colorado, particularly its 
western portion, than the literature indicates. Yucca kanabensis may prove to be one 
of these. 

The capsule of Y. kanabensis is closest to that of Y. Standleyi, — the exocarp in 
both roughened and, especially in the former, corrugated with drying; while size extremes 
in each may produce capsules difficult to distinguish, those of the first-named are char- 
acteristically longer and for their length more slender than those of the last; the uniformly 
short, very stiff or more often rigid, curly-filiferous leaves and the much shorter inflores- 
cences (50 — rarely 80 cm. overall) of Y. Standleyi seem to offer a stable basis of differ- 
entiation. Fruits of Y. Harrimaniae and of Y. utahensis (other Utah species) are not 
to be confused with those of Y. kanabensis and the three are separable in still other 
respects. 


SERIES 3. CONSTRICTAE, SER. NOV. 


Margins of leaf-blade composed of fibres and paper-like tissue which gradually 
separate from the main body of the blade; leaf-blade soft and grass-like in texture; style 
white or pale green (paler than ovary at anthesis), oblong-cylindric' to slender-ovoid, 
the 3 basal lobes extending at most to shoulders of ovary. 


1 See Footnote 1, p. 81. 
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Series classification of the capsular species is based mainly upon leaf and style 
differentiation; between the Elatae, distinguished by wiry leaves and white to pale 
green, rather slender style and the Arkansanae distinguished by grass-like or soft foliage 
and deep green, conspicuously swollen style, falls the Texan Y. constricta which shares 
one character with each of these other series, — the style white or greenish and slender 
(as in the Elatae), the foliage grass-like (as in the Arkansanae). 

Buckley’s specimen of Y. constricta was at once identified by Torrey with the plant 
now called Y. glauca. Other botanists for a time, and there is every reason to believe 
without examining the type, used Buckley’s name for the species now called Y. elata. 
Trelease (1898) made this identification but he later (1902) published a concept of 
Y. constricta in which the plant was distinguished from Y. el/ata upon “its usually very 
short stem, smaller constricted dark capsules, and much smaller seeds;”’ his key, however, 
makes it evident that he considered the foliage of these two plants to be similar which 
an examination of Buckley’s type has proven is not the case; indeed, any satisfactory 
interpretation of Trelease’s concept of Y. constricta (based upon “observations made 
about Putnam, Texas... and at various points west of San Antonio,...’’ upon cult- 
ivated material said to have originated in Seward Co., Kansas, upon one specimen, 
not located, from Oklahoma and upon part of a photograph taken by Bray in the high 
plains of western Texas) has proven impossible. On the other hand examination of 
material upon which Trelease based his two species Y. Lowisianensis and Y. tenuistyla 
indicates that this last, in part, is probably identifiable with Buckley’s type. 

Of all the southwestern species Y. constricta comes closest to capsular species of 
the eastern seaboard such as Y. filamentosa and Y. flaccida in which the texture of the 
often much broader and more acute leaves is also grass-like and the style of very similar 
form and color; in these the inflorescence is also an exserted panicle; Y. consiricta in 
certain regions produces an erect and even noticeable stem, the eastern species are said 
to be acaulescent. In general appearance of plant Y. constricta, especially when this 
stem is present, suggests a small Y. edata, but foliage and fruit differ in these two species. 

Buckley’s specimen was collected in “Western Texas,” and undated. From his 
writings, which define his concept of ‘‘Western Texas,” it has been possible to deduce 
that the type was collected in June, 1861, and in some one of a number of counties con- 
centrated at the eastern end of the Edwards Plateau. The plant is common in this area. 
Field study has led the writer to believe that thence it extends south to the Mexican 
border through Uvalde and Kinney Counties, west to the northeastern end of the Big 
Bend region and northwest as far as Ector, Midland and Howard Counties. Herbarium 
records suggest its presence east and southeast to the Galveston region and it may extend 
even to Cass Co. to the northeast, where its presence depends upon the writer’s correct 
interpretation of specimens determined as Y. Louisianensis by Trelease. 

In the country centering about Uvalde Co., plants have been studied which in 
appearance of inflorescence and in form of style suggest Y. rupicola although the foliage 
is that of Y. constricta; the flowers of such plants often showed abnormalities. Again, 
certain plants suggestive otherwise of Y. constricta (or at times not indicative of any 
species known to the writer) showed the swollen style of Y. arkansana; still again, a style 
similar in color to that of Y. arkansana assumed the form associated with Y. constricta. 
The region has frequently been mentioned here as one of interlocking ranges and con- 
sequently of unstable and probably intermediate plants; Y. rupicola, Y. constricta and 
Y. arkansana all enter this region and the confusing examples would seem to indicate 
that they occasionally hybridize. 
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YUCCA CONSTRICTA 


Yucca constricta Buckley in Proc. Phila. Acad. Sci., January, 1862, 8 (1863). 
Not Y. constricta sensu Trelease (1902). 


? Yucca tenuistyla Trelease in Rep. Missouri Bot. Gard. 13: 53 (1902), in part (as to description 
and as to Lindheimer, Galveston Island). 

? Yucca Louisianensis Trelease in Rep. Missouri Bot. Gard. 13: 64 (1902), in part (as to plants 
with “‘pale oblong style,”’ and as to some of Trelease’s Hughes and Hughes Springs collec- 
tions). 

Plants acaulescent or with a variable number of short to fairly long, often somewhat 
procumbent stems 1-1.5 m. in length and covered with shaggy, reflexed leaves to ground, 
forming small to fairly large, open clumps. Heads of leaves asymmetrical, often untidy, 
usually constricted below and spreading above, only moderately crowded. Base of 
mature leaf rather small in proportion to blade, about as broad as or slightly broader 
than long, nearly triangular with straight sides, median length 1.3-4 cm., breadth at 
insertion 1.3-4.5 cm., at union with blade 0.7-1.3 cm., slightly or considerably thickened 
near union with blade, white tinged with yellow or brown, with thin, papery white margins. 
Blade of mature leaf 20-50 cm. in length, slightly or conspicuously narrowed above 
union with base, then gradually broadened to well above middle, thence tapered to long- 
acuminate apex armed with sharp, strong spine, greatest width 0.3-0.7 cm. (slender 
leaves) to about 1.3 cm. (broad leaves), little thickened even near base, for most part 
flat on both surfaces, soft and grass-like although sometimes rather stiff in appearance, 
pale to dark blue-green, margins at first white, eventually gray or green, for a time 
filiferous, the free fibres soft and loosely curled. Inflorescence usually about 2 m. in 
length overall but sometimes shorter or considerably longer (scape about same length 
or more often longer than flowering portion); inflorescence proper panicled, raised high 
above leaves, ellipsoidal to ovoid, branched from base to racemose tip, acuminate (race- 
mose tip 20-25 cm. in length, surpassing tips of uppermost branchlets), not very crowded; 
branchlets not numerous, near base of inflorescence 15-25 cm. in length, near top 2.5- 
7.5 cm., spreading-ascending or spreading, fragile, somewhat angled; bracts on scape 
few, on some inflorescences more slender than on others, near base of scape 13-18 cm. in 
length, about 1.3-2.5 cm. in breadth at insertion, above insertion tapered and then 
broadened to widest point slightly above middle, thence tapered to apex; those bracts 
near top of scape reduced in length to 7.5-10 cm. but not greatly changed in form; bracts 
at base of branchlets more triangular in form, becoming shorter upward and bract-like 
throughout; those bracts at base of pedicels small, 1.3-2.5 cm. in length or smaller, 
broad-triangular, fragile, papery; flowers small (ca. 2.5 cm. in length) to medium-sized 
(4-5 cm.), with base (united portion of perianth) cup-shaped to nearly tubular, with 
thin, usually acute, slender- or broad-ellipsoidal segments, those of inner row slightly 
broader than those of outer row; filaments slender, reaching to base of style, about 2 cm. 
in length, with short clavate tip; anthers ca. 3.2 mm. in length; pistil 2.5-3.2 cm. in 
length; ovary ca. 2 cm. long, rather slender, nearly oblong-cylindric or slightly ovoid 
below, above with well-defined shoulders and short neck; style 0.7-1 cm. in length, 
slender, nearly oblong-cylindric or slightly ovoid with short basal lobes which extend 
over upper portion of neck of ovary, white or pale green (paler than ovary at anthesis); 
stigmas white, slightly spreading at anthesis; fruit small (44.5 cm. in length, 1.5-2 cm. 
in breadth) to medium-sized (about 5.7 cm. in length, 2.5 cm. in breadth), mainly sym- 
metrical, occasionally constricted, oblong-cylindric with flat- to round-backed lobes, 
short-mucronate, capsular wall rather fragile, little thickened, epidermis smooth or a 
little verrucose, from tan soon turning dark brown or black, at dehiscence splitting for 
entire length on primary fissures, on secondary fissures for 14-14 of length of capsule, 
3 carpels remaining permanently erect-ascending; old floral base nearly tubular or 
spreading slightly above, commonly short, 0.3-0.7 cm. in length; seed small or medium- 
sized, glossy, black. 
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Range. From the eastern end of the Edwards Plateau of Texas extending southeast 
to the Gulf of Mexico, southwest to the Rio Grande and westward to beyond the Pecos 
River and into the southern margins of the Plains Country. Possibly extending into 
extreme northeastern Texas. 


OKLAHOMA 


NEW MEX)CO 


MEXICO 


Map 5. Range of YuccA CONSTRICTA (QO). The symbol X indicates the approximate center of each 
of the counties traversed by Buckley in June, 1861; in one of these counties he made his type collection 
of YUCCA CONSTRICTA. 


Texas. Pecos Co.or Brewster Co.: Glass Mts., A.H. Berkman (UT). Brewster 
Co.: Between Sanderson and Marathon, April 21, 1931, McKelvey 1910A (AA). Terrell Co.: 
Just west of Sanderson, May 22, 1932, McKelvey 2825 (AA). Crockett Co.: C2 Texas Range 
Station, June 12, 1941, V. L. Cory 37352 (AA). Tom Green Co. :“Knickerbocker Ranche, Dove 
Creek,”’ May, 1880, F. Tweedy 127 (W 134722). Concho Co.: About 30 miles southeast of San 
Angelo, May 14, 1932, McKelvey 2774 (AA). Llano Co.: Enchanted Rock, plants suggest small Y. 
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elata, stem sometimes 1 m. tall, April 15, 1931, McKelvey 1850 (photo. 97-5; pl. L) (AA). — Enchanted 
Rock, May 3, 1931, (collected by B. C. Tharp) McKelvey 2532D (AA). — Enchanted Rock, April 3, 
1931, B. C. Tharp (UT). Gillespie Co.: 8 miles north of Fredericksburg, April 8, 1932, McKelvey 
2618 (AA). Travis Co.: ? Austin, April 13, 1933, B.C. Tharp (UT). Val Verde Co.: 5% 
miles east of Del Rio, July 6, 1935, V. L. Cory 15211 (G). Uvalde Co.: 90 miles northwest of 
San Antonio, Uvalde, October, 1880, EZ. Palmer 1312 (G) (M 148434). — Sabinal, dry calcareous soil, 
June 13, 1916, E. J. Palmer 10181 (S 203880, 203881) (M 804046).— West of Laguna on road to 
Brackettville, May 20, 1932, McKelvey 2797, 2798, 2799, 2799A (AA). Dimmit Co.: “Téxas 
occidental. Prés du Rio d. las Nueces et du Rio Grande,’’ November, 1849, A. A. Trécul 1441 (2 sheets, 
Mus. Hist. Nat. Paris; one with locality given as ‘‘Texas occidental et Mexique septentrional”). 
Zavalla Co.: Between La Pryor and Uvalde, May 21, 1932, McKelvey 2813 (AA). Medina 
Co.: Between Castroville and Hondo, May 19, 1932, McKelvey 2795 (AA). — ‘‘Collected in Expe- 
dition from Western Texas to E] Paso, New Mexico, May-—October, 1849...” Charles Wright 339 
[On the hills of the Seco, June 5’’], 686 [probably close to Medina, the locality of his 688] (G) (UC 
247535: numbered only 686) (W 35897, numbered only 686).— ‘‘... coll. N. Mex. 1851,” Charles 
Wright 30 {‘‘Prairies, Hondo-’Tonio May 13”, 175 [Hills of big bend of San Pedro, 3-4 ft. high, May 
22”](G). Bexar Co.: About 8 miles north of San Antonio, May 19, 1932, McKelvey 2794 (AA). — 
San Antonio, Tropical Life Zone, June 12, 1911, Mr. and Mrs. J. Clemens (CA 109991); same locality 
and date, Mr. and Mrs. J. Clemens 478 (M 808762) (PO 109470) (S 195091). — Vicinity of San Antonio, 
October 9, 1913, J. N. Rose 18011 (W 761047). Gonzales Co.: Near Capote Hills, May 1, 1933, 
V. L. Cory 5871, 5877, 5878 (AA). Kenedy Co.: Las Norias, bordering Highway 96, May 11, 
1941, Robert Runyon 2712 (AA). Goliad Co.: ? Without precise locality, chalky soil, July 1, 1925, 
B.C. Tharp (UT). Bee Co.: Beeville, March 30, 1932, M. E. Jones 29084 (M 1022287). Austin 
Co.: ? “Texas, April, Mai, 1844,” [Industry later inserted], Lindheimer 176 [or ? 146] (M 148759). 
Galveston Co.: ? San Leon, not a tree form, June 5, 1915, G. L. Fisher 1542 (W 504959). — 
Galveston Island, May, 1843, Lindheimer (M 148758; type of Y. tenuistyla Trelease). Waller 
Co.: Dry ground, Hempstead, April 18, 1872, Elihu Hall 648 (G) (M 135679, excluding flower and 
? seed of Y. baccata) (PO 109462) (N). Leon Co.: Leona, October 20, 1851, A. Schott (N; excluding 
misplaced flower). Cass Co.: ? 3 miles south of Hughes Springs, May 22, 1902, W. Trelease 
(M 148609). — ? Hughes, May 22, 1902, W. Trelease (M 148606, 148607, excluding flowers with swollen 
style). — ? Hughes Springs, May 22, 1902, W. Trelease (M 148608, excluding flowers with swollen style). 
Without precise locality: ‘Western Texas,’ [June, 1861], J. G. Buckley (P; type) (see 
paleo): 


The type of S. B. Buckley’s Yucca constricta is in the herbarium of the Academy of 
Natural Sciences, Philadelphia. In his Description of new plants from Texas (1861- 
1862) Buckley stated that his specimens are there and in the herbarium of Elias Durand. 
Dr. Francis W. Pennell wrote (in litt. March 13, 1934): “Although not bearing his name, 
there can be no doubt that the specimen sent you is Buckley’s type of Yucca consiricta. 
The handwriting matches that of his other labels here. The name was so promptly 
reduced to synonymy by Gray that it is most improbable that anyone ever used it.” 

Buckley’s plant was given no standing by Asa Gray and John Torrey who wrote 
(Proc. Phila. Acad. Sci. 1862, 167, 1863): “Yucca constricta is Y. angustifolia Nutt. 
[Y. angustifolia Pursh = Y. glauca Nutt.] The constriction of the capsule is inconstant. 
It occurs also in Y. rupicola. This and all the following determinations are by Dr. 
Torrey.’ Whether Buckley had a wide knowledge of the plant now generally called 
Y. glauca is uncertain, but it is true that the capsules of that species show less constriction 
than do those with a more fragile wall, such as Y. rupicola and Y. constricta Buckley. 
A sheet collected by Buckley (P), determined by him as Y. angustifolia Pursh, from 
“Texas”? and undated, includes flowers and foliage only; the leaves have the characters 
noted by Buckley in his description and, moreover, are distinct from those of his type of 
Y. constricta. There is every reason to believe that he had two plants in mind despite 
the treatment accorded his opinions. 

The leaves of the type sheet of Y. constricta are grass-like and, therefore, do not 
conform to those attributed to that species by Trelease which (in his description) are 
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“rather rigidly divergent,” (in his key) “more rigid and spreading” than the “grass- 
like” ones of his Y. tenuistyla. Trelease’s concept (1902) of Buckley’s species and the 
identification of Buckley’s plant by Engelmann (1873), Baker (1880), Sargent (1896) 
and Trelease (1898) with the one now called Y. elata, certainly indicates that Buckley’s 
type was not examined by any of these botanists; for the foliage of Y. elata is wiry and, 
where the blade is least thickened, flexible at most; it is never grass-like in the sense 
used by Trelease and the present writer; Buckley only refers to the length and breadth 
of the leaves, not to their texture. 

Trelease’s concept of Y. constricta, if only for the above reason, differs from Buckley’s 
species. Buckley noted that the leaves of his plant differed from those of Y. angustifolia 
of Pursh [ = Y. glauca Nuttall] in their shorter length; he did not state, as Trelease 
wrote, that they were “similar to [italics mine] but shorter . . . ” than those of that species. 

Trelease’s concept of Y. constricta was based (1) on “observations made about 
Putnam, Texas, in 1892, and at various points west of San Antonio in 1900,” (2) upon 
cultivated material said to have originated from collections made by James Gurney in 
Seward Co., Kansas, (3) upon a collection made by Kleinschmidt at Mt. Kiowa, Oklahoma 
(this has not been located), and (4) upon a photograph taken by Bray in the Staked 
Plains of Texas. These had best be discussed. 

(1) The “observations,” in so far as they relate to 1892, are preserved at Missouri 
(M 148427): The notes are headed “Y. angustifolia” but between brackets appears 
“ — Gurneyi (1900);” “What appears to be the true plant, more rigid leaves than 
mollis, and quite pungent, but with the same broad white margin and filamentose shreds, 
rather abundant at Putnam, Tex., 150 miles west of Ft. Worth. The stylar crests are 
more prominent below (as in the Colorado plant) [here is inserted a drawing of a style 
of the form common to both Y. glauca and Y. arkansana] ... Last year’s stalks bear 
some capsules... The crown which flowered last year is still living and apparently 
forms a new branch beside the old apex and next time flowers from the new tuft of leaves. 
But it apparently dies in a couple of years. Cf with the separate monocarpic crowns 
of mollis. Putnam, Tex. 5/27/92.” Since the style attributed in his key to Y. constricta 
was “oblong, white,” it would seem that this Putnam plant did not conform to his concept 
of that species; the writer has traveled Trelease’s route and found Y. arkansana with 
simple racemes and an occasional small panicle about Putnam and believes that he 
wrote of that species, despite the fact that the leaves are mentioned as “more rigid... 
than mollis [ = Y. arkansana].” The notes continue: “A dozen or fifteen miles west of 
Putnam. The inflorescence is very large and ample [next word illegible] plants (those 
at Putnam were small and with simple panicle) as in Colorado but longer stalked. 5/28/92. 
At intervals up to dark, just west of the Colorado River (between Abilene and Big Spring) 
the preceding plant with the same greenish white flowers studied at Putnam, but quite 
compound panicle (apparently becoming longer stalked but not over about 3 ft. high 
for stalk and panicle together) appears. It seems to me that this and angustifolia in 
Colorado have blackish old stalks and capsules as contrasted with the straw color of 
both as seen by me at Benson (on elata) last month. 5/ 28/92.’ It is not too clear just 
what panicled species is referred to here; however, the western end of this route is through 
the region where the ranges of Y. campestris and Y. constricta Buckley approach; the 
plants there were confusing, they are discussed following Y. campestris; Y. constricta, 
in well-characterized form (this includes grass-like foliage), is believed to occur mainly 
south of this route. That Trelease saw no typical plants of that species cannot be asserted; 
however, the “rather rigidly divergent leaves” associated with his concept of Y. constricta 
indicate that these plants may have represented some of those seen by the writer, and 
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which, because of their wiry foliage, could not be associated with Buckley’s species. 
The heading to Trelease’s notes, where “ = Gurneyi (1900)”’ is inserted after ‘““Y. angusti- 
folia,” is perhaps explained in the next paragraph. 

(2) Trelease’s identification of a cultivated plant (said to have been raised from 
material collected in Seward Co., Kansas, by Mr. James Gurney of the Missouri Botanical 
Garden staff) with Buckley’s species does not seem plausible for it is based in part on 
the similarity of the leaves to those of Y. glauca, which are wiry, at most flexible. There 
is a sheet (M 148430) from Seward Co., “Gurney 6/11/00,” and cultivated “M. B. G.” 
which bears Trelease’s determinations “Yucca glauca Gurneyi” and “Y. Gurneyi = 
Y. constricta” and also the notation ‘“‘Cf glauca mollis;” this may be the plant to which 
he referred in his text; the style, which Trelease stated was white (on the label he noted 
“stigma white’’), is slender; the two leaves bear some resemblance to those of Buckley’s 
type and differ from other cultivated material which presumably, although its labelling 
is unsatisfactory, was raised from Gurney’s Kansas collection. Confusion of material 
seems possible. A photograph (M 148426) of what may have been this plant is reproduced 
in Trelease’s Plate 20, fig. 1; a note on the original states that the plant at the left is 
Y. glauca stricta but the two plants are not separated in the Plate caption which reads 
“Yucca constricta. — Cultivated at the Missouri Botanical Garden from Seward Co., 
Kas.;’’ no identification of the plant at the right can be made but it certainly looks more 
like Buckley’s species than like the plants seen about Liberal, Kansas, a locality far re- 
moved, moreover, from the region where Buckley made his collection and one where 
soil and climate conditions seem far different. Cultivated material passes through many 
hands; the origin of this particular collection attributed to Kansas seems open to question. 
Trelease’s name “Gurneyi” was never published; it appears on sheets which he later 
identified with his Y. glauca var. stricta; as noted in the preceding paragraph it was 
applied to a plant which he seems first to have determined as Y. angustifolia [= Y. glauca] 
but subsequently, in his text, with his concept of Y. constricta. 

(3) The Kleinschmidt collection from Mt. Kiowa, Oklahoma has not been located. 

(4) A photograph (M 148426) taken by Bray on the High Plains of Texas and 
showing, according to Trelease’s note “Y. glauca (racemes in full bloom) + Y. constricta 
(panicles in bud),” is the last of the material identified in Trelease’s monograph with 
Buckley’s plant; this photograph, captioned “Summit of Staked Plains about Hale 
Center, [Hale Co.,] 3500 ft. elevation,” is reproduced, poorly, in The Botanical Gazette 
(32: fig. 18, 271); two forms of inflorescence are shown. No positive identification can 
be made from photograph or reproduction but there is the possibility that the panicled 
plant may represent the writer’s new species Y. campestris found no great distance south, 
although the inflorescences are perhaps too much exserted. The range of Y. constricta 
as given by Trelease extends from ‘‘Seward County, Kansas, to the Pecos river region of 
Texas,” but his map (Pl. 92, fig. 2) does not seem to include the High Plains except for 
their extreme northeastern portion; it does not include the eastern end of the Edwards 
Plateau where, as later shown, Buckley must have collected his specimen. 

From all the above it is apparent that no part of Trelease’s concept of Buckley’s 
species can be satisfactorily reconciled with the type of Y. constricta; it appears to have 
been an aggregate based on very diverse plants. Uncited specimens with Trelease’s 
determination Y. constricta consist of some which he made at Cline, Uvalde Co., Texas 
(M 148438, 148439), leaves and seed only since the capsules have not been located, and 
at Uvalde (M 148442, 148443); the leaves are by no means as grass-like as those of 
Buckley’s type, and alone, mean little. 

On the other hand there is reason to believe that Trelease’s Y. tenuistyla (1902) 
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should be identified with Y. constricta Buckley; his description, his text, a study of the 
cited collections, all point to this conclusion. The species is based on collections from 
[1] ‘Southeastern Texas, from about Galveston (Lindheimer, May, 1843), to [2] Sealy 
(Trelease, Harvey), and [3] New Braunfels (Lindheimer, June, 1845)...” Their discus- 
sion follows: 

(1) The Lindheimer collection (M 148758) consists of leaves, inflorescence branch- 
lets and small flowers; on an Engelmann label is written ‘Galveston Island May 1843;” 
Trelease noted on the sheet “‘Pubescent inflorescence and evidently branched. Slender 
style,” and determined it as “Y. Arkansana = Y. tenuistyla;’ a drawing of the pistil 
and an unsigned note describing the characters can probably be attributed to Engelmann. 
This sheet conforms to Trelease’s description of Y. tenuistyla, bears his determination 
and is the first cited; since no type was named this has been selected; moreover, the 
remaining collections are difficult to determine for various reasons. 

(2) Trelease’s own collections of Y. tenuistyla from Sealy, Austin Co. (M 148765, 
148766) consist of leaves and of an undeveloped inflorescence; they might represent one 
of a number of species. His text refers to “... material received from... Mr. J. A. 
Harvey, of Sealy. . .” which is doubtless represented on three sheets (M 148754-145750) 
merely labelled “‘Rec’d from Sealey [sic] Texas May 17 1902,” and lacking collector’s 
name; two include unusually long inflorescence branchlets, the third branchlets and 
small flowers with slender style; since no leaves are included and the labelling is un- 
satisfactory they are not cited. Also from Austin Co., perhaps illustrated in Trelease’s 
Plate 17, fig. 2, is a Lindheimer sheet (M 148759), his 176 or 146, labelled “Texas” by 
the collector but attributed to Industry by Engelmann, and dated ‘“‘April, Mai, 1844;” 
the well-pressed flowers are very similar to those of the selected type; a long inflorescence 
branchlet and parts of fruits and seeds are included; Trelease determined this as “Y. 
arkansana? Y. tenuistyla;” it conforms to his description of the last but there are no 
leaves. It is cited with a question. 

(3) Only two sheets can be identified by Trelease’s determinations with the Lind- 
heimer New Braunfels collections which he cited. One (M 148761) is determined as 
“Y. longistyla, in part,” this unpublished name a slip or an earlier and discarded choice; 
the inflorescence is a raceme (not the panicle ascribed to Y. tenuistyla) ; some of the leaves, 
extremely narrow, filiferous and sharply keeled without, are obviously misplaced and 
some of the flowers (those which belonged with the raceme) have a swollen style, the 
rest appear to be Y. rupicola; from the notation “in part” as well as from his text Trelease 
recognized the Lindheimer collection to be an aggregate; three species seem to be repre- 
sented, — Y. arkansana, Y. rupicola and (smallest leaves) an unidentifiable species. 
The second sheet (M 148780) bears a panicle and flowers of Y. rupicola, much collected 
by Lindheimer, the pistil and stigmas so indicating; this was determined by Engelmann 
as Y. angustifolia var. mollis, by Trelease as Y. tenuistyla; it may explain his concept 
of the style of Y. tenuistyla as “often deeply parted,” since only here, of the collections 
which he cited, do we find such stigmas. These sheets are not cited. . 

Buckley’s Y. constricta and Trelease’s Y. tenuistyla are very similar in their grass- 
like leaves, panicled inflorescences and slender style; the color of this was ““white”’accord- 
ing to Trelease, or perhaps pale green,! in any event paler than the ovary. Their fruit 
cannot be compared since that of Buckley’s specimen cannot be located; fruit of Tre- 
lease’s species is only represented by Lindheimer’s Industry collection, uncited but il- 
lustrated in Trelease’s Plate 17, fig. 2, where it is noted as natural size and measures 


1See Trelease’s Plate 19; although the style of Y. tenwistyla is described as white, some green, which photo- 
graphs dark, was undoubtedly present. 
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5.5 cm. in length; the original photograph of this plate is determined as Y. arkansana; 
Buckley described the fruit of Y. constricta as “114-21% inches [4-6.5 cm.] long;” the 
fact that Trelease’s capsule was ‘“‘even,”’ Buckley’s “constricted in the middle,” offers 
no dependable difference. Buckley’s plant formed a short stem (“‘. . . a foot to eighteen 
inches in length’) while Y. tenuzstyla is described as acaulescent!; were the caudex 
conspicuously tall, as in Y. elata, the distinction might be important, but many yuccas 
produce a stem which is scarcely noted when procumbent or prostrate and the age of 
the specimen has much to do with its presence or absence. Yucca constricta develops 
a noticeable stem in certain regions. The major characters of the two species seem to 
be the same and, with a question, they are treated as synonymous. The two collections 
which in labelling and material may be considered satisfactory representatives of Tre- 
lease’s Y. tenuisiyla (Lindheimer, Galveston Island, type; Lindheimer, Industry) are 
cited here. The Sealy collections may be the same species but are not cited since the 
material is immature and inadequately labelled. 

Some material cited for his species Y. Louisianensis by Trelease (1902) appears 
to be similar to his Y. tenuistyla and, therefore, may also represent Y. constricta of Buckley. 
Such are Trelease’s own collections (not cited by him but illustrated in his Plates 33, 34, 
fig. 1) from Hughes and Hughes Springs, Cass Co.; these towns lie in the ‘‘Timber Belt’”’ 
of northeastern Texas while Galveston Island (type locality of Y. tenuistyla) lies on the 
Gulf of Mexico in the “Coastal Prairies;’”’ both regions are considerably removed from 
the southeastern part of the Edwards Plateau? where, as will be shown, Buckley must 
have collected his Y. constricta; some collections may bridge the gap between the Gulf 
locality and the Edwards Plateau, a lesser number the gap between the Edwards Plateau 
and the northeastern corner of Texas. An unpublished photograph (M 148610) de- 
termined by Trelease as Y. Louwisianensis shows a plant at Hughes Springs, the form of 
inflorescence very suggestive of the one found in Y. constricta and quite different in 
appearance from that of Trelease’s Plate 33 taken in the same region; while variation is 
ever present in the field these inflorescences seem scarcely reconcilable and the one shown 
in Plate 33 may have produced the flowers with green, swollen style (Plate 34, fig. 2) 
which resembles the one found in Y. arkansana and its variety. Trelease’s Y. Lowisianen- 
sis, like his Y. tenuistyla, is treated here as, to some extent, a possible synonym of Y. 
constricta Buckley. With a question four sheets of his Cass Co. collections are cited 
here, in part. 

Buckley’s type specimen is from “Western Texas” and undated. We know from 
his Description of new plants from Texas (Proc. Phila. Acad. Sci., January, 1862, 8, 1863) 
that it was collected in June; since his species was described in January, 1862 (although 
not published until 1863) and he only started work on the Survey in May, 1860, we can 
reduce the possibilities to June, 1860, or June, 1861. We know from Buckley’s own 
statement (First Ann. Rep. Geolog. Agric. Survey Texas, 113, 1874) that “That portion 
of the State east of Trinity river is called Eastern Texas; Central is between the Brazos 
and Colorado rivers, and Western west of the Colorado river. . .” He noted (1. c., p. 7): 
“About the first of June [1860] we started for the survey of Navarro county, which was 
finished about the first of July;”’ hence in June, 1860, he was not in “Western” but in 
“Eastern” Texas as defined by him. Again he wrote: ‘““Dr. Moore and myself started 
early in March, 1861, on a tour through western Texas, going through Llano, Burnet 
and Lampasas counties; we went north... into Clay county... returning southward 

1 Even the young plant of Y. ¢enuistyla from “near Sealy, Tex.” shown in Trelease’s Plate 18, fig. 1, suggests 
the presence of an inconspicuous stem because of the angle of the plant in relation to the ground and because of 


the position of the basal leaves. 
* See fig. 1 in Catalogue of the Flora of Texas, Bull. 550, Texas Agric. Exper. Station. 
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through .. . McCulloch and Mason, thence westward to old Fort San Saba, in Menard 
county, and back by way of Fredericksburg, arriving at Austin about the middle of 
June. . .” Obviously the collection was made towards the end of the southward journey, 
in one of the counties (all west of the Colorado River) cited above or (depending on the 
return route from Menard Co. to Gillespie Co. and thence to Austin which is not defined) 
perhaps in Kimble, Hays, Blanco or western Travis Counties; these cover a rather con- 
centrated area at the eastern end of the Edwards Plateau in what would now be called 
central Texas; the writer believes that Buckley’s plant is prevalent over a great part of 
this area. The type locality cannot be more precisely defined; the date of the collection 
must be June, 1861. 

Buckley’s Latin diagnosis and text give an excellent picture of his new species; in 
the last he noted that “It differs from the Y. angustifolia of Pursh in its constricted 
capsule, shorter leaves and longer caudex. Yucca angustifolia is common in Northern 
Texas; its caudex scarcely rises above the surface of the ground, and its leaves are more 
than one-third longer than our species. The fruit of Y. rupicola of Scheele, is conical, 
tapering to a sharp point, near which there is sometimes a slight constriction. The fruit 
of Y. constricta is nearly obtuse at both ends, 144-214 inches long and constricted in 
the middle.” As already noted Torrey at once repudiated Buckley’s plant, “Vucca 
constricta is Y. angustifolia, Nutt... The constriction of the capsule is inconstant. It 
occurs also in Y. rupicola. . .” 

Engelmann (Trans. Acad. Sci. St. Louis, 3: 213, 1873) first identified Y. constricta 
with the plant now called Y. elata (“Yucca consiricta, Buckley .. . seems to belong to 
Y. angustifolia, var. elata. . .”) but later (Bot. Gazette, 7:17, 1882) changed his opinion 
(“Yucca constricta, Buckley, appears to be a form of Y. angustifolia with a short trunk; 
the constricted capsules ascribed to it are not normal, but occasionally occur in all species 
of Yucca.”) and cited ‘Yucca constricta Baker... not Buckley” as a synonym of 
Y. elata, which in the previous year he had raised to specific rank. Buckley’s name was 
misapplied, not only by Baker (1879, 1880) but by Sargent (1896) and by Trelease 
(1898); four years later, however, Trelease treated Buckley’s plant as a distinct species 
although, as has been shown above, his concept differed from Buckley’s type. 

The yuccas of central Texas producing capsular fruit, filiferous leaves and panicled 
inflorescences are difficult to distinguish in the herbarium, for material is often limited 
to one aspect of the plant, notations on form of panicle are practically lacking, foliage 
to some extent changes with drying and form and color of style are often completely 
altered. Although a considerable number of herbarium collections cannot be identified 
positively they suggest that the range of Y. constricta extends appreciably beyond central 
Texas, the region to which the writer’s field knowledge of the species is mainly confined. 

As already stated the precise locality of Buckley’s type is not known but must 
have been in one of the Counties (McCulloch, Menard, Kimble, Mason, Gillespie, Blanco, 
Hay or Travis west of Austin) which comprise a concentrated area at the eastern end 
of the Edwards Plateau. The present writer’s field notes from this general region contain 
references to the prevalence of Y. constricta in Blanco, Mason and McCulloch Counties 
and it was collected in Gillespie Co. Adjacent, to the north, northwest and west respect- 
ively, it was collected in Llano, Concho, Tom Green and Sutton Counties and southward, 
through Uvalde, Zavalla and Medina Counties, to the Rio Grande environs. Herbarium 
collections extend the range mainly southeastward to the Gulf of Mexico. There are 
few collections from western Texas. The best specimens were seen en route from Austin 


1 The citation of Nuttall as author of the name Y. angustifolia was evidently a slip; the name is Pursh’s and 
was antedated by Y. glauca Nuttall. 
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to San Angelo, just beyond the Mason—McCulloch county line; the clumps were large, 
the stems often 1 m. tall. The Glass Mts. collection (Berckman) is the most southwestern 
station for Y. constricta; the foliage is quite different from that of Y. elata. It is believed 
that Y. constricta occurs to the east of Odessa, Ector Co.; Y. campestris is common from 
Ward Co. to Odessa (McKelvey 2851) but in this part of Ector Co. occurs a change in 
soil and simultaneously the yuccas begin to produce the tall, exserted panicles associated 
with our species. 

As at Enchanted Rock, a granite outcrop in southwestern Llano Co., Y. constricta 
in habit of plant and of inflorescence sometimes suggests small Y. elata but fruit and 
foliage are sufficient to separate these plants; a small photograph (4 x 5 series) (97-5; 
pl. L) associated with McKelvey 1850 shows this resemblance. Yucca elata is recorded 
from as far east as Brewster Co., so that the two ranges may interlock in southwestern 
Texas; but Y. elata attains larger dimensions and is a far more striking plant than Y. 
constricta; no specimens which have been seen suggested their hybridization unless it be 
McKelvey 2631, from McCamey, Upton Co., fruit and leaves, collected April 10, 1932; 
the narrow, flat, wiry leaves and the coarse, straight, long branchlets suggest Y. elata; 
the form and size of the capsule are what might be found in that species but the strength 
of wall and the epidermis come nearer to what is found in Y. constricta; the specimen 
has always been puzzling and is not cited. 

Sometimes stemless, Y. constricta more often forms short, inconspicuous trunks 
which attain a height of 1-1.5 m. and are covered to the ground with reflexed-spreading 
dead leaves; the handsomest plants were noted not far west of Brady, McCulloch Co. 
It occurs as a solitary plant or in small scattered colonies, — never in the large stands 
associated with Y. elata. The heads of leaves while sometimes nearly hemispherical 
are usually asymmetrical and untidy; the leaf-blade is blue-green, often of dark tone, 
and tends to twist in various directions; while sometimes stiff in appearance it is usually 
flexible and soft, certainly before drying; the margins are often white, when young 
somewhat filiferous but soon only moderately so. Inflorescences are for the most part 
about 2 m. in height overall, the flowering portion shorter than the scape, noticeably 
exserted, branched from the base; the shortest branchlets are near the base and apex 
and the racemose tip exceeds the uppermost by a considerable distance. Flowers are 
small to medium-sized, white or greenish, sometimes with a pinkish hue; they are pro- 
duced upon the branchlets, not directly along the central axis; the corolla-segments are 
rather fragile, those of the outer row slightly narrower than those of the inner. Fruit 
is usually small, at most medium-sized, slender for its length, nearly oblong-cylindric, 
the carpels round-backed or sometimes flattened especially above, and tipped with short, 
fragile mucros; the wall is thin and fragile, the epidermis smooth or a little roughened, 
from tan soon turning gray or black; constriction is not uncommon; the seed is small. 
It was noted that Y. constricta was not restricted, like Y. rupicola, to a limestone soil; 
also that it seemed to enjoy moist situations and a “rich” habitat; it was often found 
on the margins of oak woods, sometimes on juniper slopes. The writer’s field-book 
noted more than once a rather pleasant odor to the flowers, the blue-green, often dark 
foliage, the tendency of the fruiting panicle to slant from the base rather than to remain 
erect as in most capsular species. Yucca constricta is very common over the eastern end 
of the Edwards Plateau, —its presence was recorded on many occasions when no col- 


lections were made. 
ok * * * ok * * * * 


Reference has been made more than once to the region centering about Uvalde hath, 
Texas, where, as the result of interlocking ranges, races of great instability occur. Tre- 
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lease’s Y. Reverchoni is here interpreted as such a race, — intermediate to Y. rupicola 
and Y. Thompsoniana. Two other species of CHAENOCARPA enter this area, Y. arkansana 
and Y. constricta; certain specimens suggest that these have hybridized; others, with 
included photographs, suggest that Y. constricta and Y. rupicola occasionally cross also. 

McKelvey 2805 (photo. 128-1), 2806 (photo. 128-3; p. LI), from between Laguna 
and Uvalde, might well be Y. rupicola as to inflorescence, — the first was 2 m. in height 
overall. The foliage of 2805 was grass-like, as in Y. constricta; the pistil was extremely 
slender as in the Rupicolae, 3.2-3.5 cm. in length (in Y. rupicola 2.8-4 cm., in the type 
of Y. constricta 2.5 cm.), with oblong-cylindric ovary and slender-ovoid style with rather 
long basal lobes extending over the upper portion of the ovary. The leaves of 2806 were 
between grass-like and wiry, extremely curly-filiferous; the pistil (2 sets of flowers are 
included under this number, taken from immediately adjacent plants) varied; the one 
shown in the photograph was even longer than in 2805 and had even more pronounced 
basal lobes, that from the adjacent plant was shorter, nearer 2.6 cm., and had a less 
elongated style and basal lobes. A similar inflorescence is shown in photograph 128-9 
(no specimen) taken in the same region; it was 2.5 m. in height overall. McKelvey 2812 
from between La Pryor and Uvalde, in Zavalla Co., was a very similar plant. Abnormali- 
ties of floral structure are common in this region; in McKelvey 2805 for example filaments 
were united to each other, etc. The length of the filaments varied greatly in different 
plants but usually the clavate tip was little differentiated in size, or by position at anthesis, 
from the lower portion; they were very similar to those of Y. rupicola. Field work in 
this area was bewildering; only after careful study of material and when ranges were 
fairly well defined did the peculiarities of these plants and of others equally unstable 
appear to be most logically explained by hybridization. It may be that Trelease’s Y. 
constricta, of “rather rigidly divergent” foliage and with range extending across this 
very region, was based upon some of these unusual plants; to some extent they might 
also explain his Y. tenwistyla which approaches from the east and northeast. 

McKelvey 2807 from 6 miles southwest of Uvalde, 2809 from near Eagle Pass, 
Maverick Co., and 2814 from between La Pryor and Uvalde, Zavalla Co., showed char- 
acters of both Y. constricta and Y. arkansana. The inflorescences in all were exserted 
panicles and leaves were flexible, filiferous; in 2807 the style was a paler green than ovary 
but in form like that of Y. arkansana; in 2809 it was brighter green than the ovary but 
in form like that of Y. constricta; in 2814 it was pure white but like that of Y. arkansana 
in form with short, erect stigmas. McKelvey 2811 (photo. 128-6; pl. LIII) from the 
western outskirts of Carrizo Springs, Dimmit Co., had produced two obovoid, extremely 
ligneous panicles with erect-ascending branchlets, densely crowded with small flowers; 
these inflorescences in form and woody texture differed from anything seen in the region; 
the leaves were grass-like, flexible; on one inflorescence the flowers had the style of 
Y. constricta; on the other the style of Y. arkansana in form, but white; capsules which 
had broken off from the stalk in the picture were similar in size and in form to those 
of McKelvey 2813, believed to be Y. constricta. 

None of these unusual plants are cited. Although in an unstable genus the differences 
mentioned may seem unimportant, they still do not fall within the degree of variation 
which is to be expected in any one species. It may be interesting to quote a letter written 
by Trelease (M 148763) on October 25, 1911, to B. Mackensen who had been collecting 
in the vicinity of San Antonio, for it indicates that, although Trelease had described 
his Y. tenuistyla in 1902, he was still somewhat uncertain as to the validity of that species: 
“The yucca leaves that you sent might be either Y. Arkansana or Y. tenuistylis [sic], 
the foliage of which differs little, but the former has the inflorescence scarcely branched 
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and has a thick style, while the latter has the inflorescence decidedly panicled and 
has a slender white style. I have not an adequate representation of the filiferous yucca 
of San Antonio but from old panicles which I found one autumn I have supposed that 
tenuistylis [sic] occurs there. When the flowering season comes again you will be interested 
. .. In overhauling all the plants of this type that you can find with a view to determining 
whether you have one or both and perhaps also whether tenwistylis [sic] is a valid species 
or a hybrid, between the broad-leaved Lowisianensis which has a white stigma and 
compound inflorescence, or the narrow-leaved Arkansana. Y. constricta does not occur, 
I think, until you get considerably west of San Antonio...” Trelease, like the writer, 
probably had hybrid plants in mind although there is a difference of opinion as to the 
species involved. See following Y. campestris (p. 177) where a race of plants, perhaps 
intermediate between that species and Y. constricta, is discussed. 


SERIES 4. HARRIMANIAE, SER. NOV. 


Margins of leaf-blade composed of fibres and paper-like tissue which gradually 
separate from main body of leaf; leaf-blade intermediate between wiry and grass-like 
in texture; style bright apple-green (darker than ovary at anthesis), slender, oblong- 
cylindric! or nearly so, the 3 basal lobes extending at most to shoulders of ovary. 


Yucca Harrimaniae is the only species known to the writer in which, at anthesis, the 
style is an apple-green color, darker than the ovary, and at the same time of a noticeably 
slender, nearly oblong-cylindric form; the foliage is between grass-like and wiry and 
the fruit has a fragile wall. In general appearance of plant and of inflorescence it does 
not depart greatly from Y. arkansana but the two differ in form of style, in foliage and 
in fruit. 

First described by Trelease (1902) from Helper, approximately in the center of 
Utah, and cited from but two other localities in that state and from Cimarron in Colorado, 
the plant is now known to be of wide range; it has been found over a great part of Utah 
and Colorado and possibly reaches even further north; to the south it is credited to the 
mountains of extreme northeastern Arizona (and doubtless occurs in adjacent New 
Mexico) and to northeastern New Mexico whence it is sazd to spread into the extreme 
northwestern end of the Oklahoma Panhandle. It is attributed to mountains, foothills 
and plains, mainly, if not entirely, at high elevations. 

The plant described as Y. Harrimaniae var. Gilbertiana by Trelease (1907) and 
subsequently treated as a species by Rydberg (1917), is believed to be merely the juvenile 
form of the species; it has been frequently collected, presumably because of its strikingly 
attractive, miniature rosettes of leaves, often with small inflorescences. But leaves 
equal in length to those of typical Y. Harrimaniae have been recorded from the type 
locality of the variety and the papillae said to distinguish the leaves of the variety have 
been observed, though they are less plentiful, on mature foliage, even at the type locality 
of the typical form; nor is all foliage from the type locality of the variety papillose. It 
seems to be the case, however, that eastward and northward over the range of Y. Har- 
rimantae, possibly because of a change in soil and climatic conditions, the papillae become 
a less common attribute of the foliage. 

Yucca neomexicana Wooton and Standley is believed to be identical with Y. Har- 
rimaniae. And the small plant described by Mr. D. M. Andrews under the name Y. 
coloma but subsequently treated by him as synonymous with Y. neomexicana, is also 
identified with Y. Harrimaniae, for the description — the writer has not seen the plant — 
indicates that, here again, we have merely the juvenile form. 


1See Footnote 1, p. 81. 
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Yucca Harrimaniae Trelease in Rep. Missouri Bot. Gard. 13: 59, tt. 28, 29, 83, 
fig. 10, 93, fig. 1 (range map) (1902) Wooton and Standley in Contrib. U. S. Nat. 
Herb. 19: 136 (1915).— Rydberg, Fl. Rocky Mts., 170 (1917).— Tidestrom in Contrib. 
U. S. Nat. Herb. 25: 126 (1925). 


Yucca Harrimaniae Trelease var. Gilbertiana Trelease in Rep. Missouri Bot. Gard. 18: 225, t. 12 
(1907). 

Yucca neomexicana Wooton and Standley in Contrib. U. S. Nat. Herb. 16: 115 (1913); 19: 136 
(1915). 

Yucca Gilbertiana (Trelease) Rydberg, Fl. Rocky Mts., 170, 1061 (1917).— Tidestrom in Contrib. 
U. S. Nat. Herb. 25: 126 (1925). 

Yucca colo-ma Andrews, Catalogue, Rockmont Nursery, 1926, 22; Catalogue, Autumn, 1926, 9, 
as Y. coloma; in Nat. Hort. Mag. 2: 232, 1932, as a synonym of Y. neomexicana. 


Plants! acaulescent or with short stem, forming one head of leaves or in small clumps 
of several heads. Head of leaves open, for a time nearly hemispherical, eventually 
asymmetrical, untidy. Base of mature leaf small, broader than long, median length 2.5- 
3.2 cm., breadth at insertion 3.24 cm., at union with blade about 1.3 cm., flat except 
near union with blade where lenticular, margins thin, papery, brittle, epidermis smooth, 
finely striate, cream, turning yellow or brownish. Blade of mature leaf broad in propor- 
tion to length, 30-45 cm. in length, narrowed for 5—7.5-10 cm. above union with base 
(to about 0.7 cm.), then gradually broadened to widest point well above middle, thence 
tapered to acuminate apex, greatest width 1-2.5 cm., commonly straight, occasionally 
falcate, where narrowed usually plano-convex, rarely plano-keeled, thence to apex 
flattish or concavo-convex, stiff where narrowed, elsewhere flexible, nearly grass-like 
at times, at first pale sage-green, eventually dark blue- or yellow-green, smooth to rough 
on both surfaces, occasionally papillose; leaf-margins at first papery, on immature leaves 
(center of head) separating into long, straight, fine to coarse fibres, on fully mature leaves 
smooth or at most with a few curly fibres near base; spine short, sharp. Inflorescence 
uniformly racemose, 0.6-1 m. in length overall (scape considerably shorter than flowering 
portion); inflorescence proper buried for about 16 its length among leaves, well-filled, 
frequently tinged with reddish purple; bracts on scape fairly numerous; those near base 
of scape about 22 cm. in length, nearly leaf-like; those just below inflorescence proper 
reduced to 7.5-9 cm. in length, bract-like below, leaf-like above, spatulate (very similar 
in form to juvenile leaves); those bracts at base of inflorescence proper similar to those 
on upper scape, often with leafy tip, upward becoming triangular, bract-like throughout, 
very concave, thickened and often dark reddish purple along center, with broad, white, 
very thin, often rippled, papery margins, near top of inflorescence reduced to 2.5 cm. in 
length or less; flowers medium size, 5-5.5 cm. in length, rather globose, with base (united 
portion of perianth) short, ca. 0.3 cm. in length, spreading-cup-shaped, with slightly 
thickened corolla-segments of equal length in the two ranks; those of inner row broader 
than those of outer, 3-3.7 cm. broad, very concave, ovate, those of outer row 2.5-2.7 cm. 
broad, elliptical or ovate, slightly concave; filaments slightly flaccid or sturdy, ca. 2 cm. 
in length, each free at base from those adjacent, inserted in united portion of perianth 
and very little if at all attached to base of corolla-segments, pubescent, clavate tip about 
14 of whole, erect to spreading-ascending at anthesis; anthers ca. 3 mm. in length; pistil 
2.8-3 cm. in length; ovary 1.4-2 cm. in length, 0.8-1 cm. in diameter, stout below, above 
with sloping shoulders and very slender, tapering neck, with 6 conspicuous fissures and 
6 round-backed intervening lobes; style bright green, darker than ovary at anthesis, 
extremely slender, ca. 3 mm. in diameter at base, 1-1.4 cm. in length, terminating below 
in 3 long but scarcely noticeable lobes which extend nearly to shoulders of ovary, above 
in 3 spreading or slightly spreading white stigmas with short sinus; fruit small, slender, 


1 For juvenile plant see paragraph following botanical description. 
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4.5-S.7 cm. in length, 1.3 cm. or slightly more in breadth, usually symmetrical, some- 
times constricted, oblong-cylindric, tipped with short, recurved mucros; capsular wall 
strong but not greatly thickened, epidermis smooth to slightly roughened, occasionally 
verrucose, turning a reddish tan, eventually brown or black, at dehiscence splitting on 
primary fissures for entire length, on secondary fissures for about 14 of length of capsule, 
3 carpels round-backed for entire length, after dehiscence remaining erect-ascending to 
nearly erect; old floral base nearly tubular, 0.7 cm. in length; pedicels short, 1.3-2.5 cm. 
in length, stoutish, terete; seed small, dull black. 

Juvenile plant: Head of leaves neat, symmetrical, small, rosette-like; leaf-blade 
short, 10-20 cm. in length, often falcate, spatulate, narrowed near union with base then 
broadened abruptly to above middle, thence tapered to apex, greatest width about 1.3 
cm.; leaf-margins papery, broad, cream-colored, soon separating into many slender, 
loosely curled fibres (occasionally finer and straighter near apex of blade); inflorescences 
as in mature plant but smaller, 15-45 cm. in length overall, with fewer flowers. 

Range. To the south just entering the northeastern corner of Arizona and the 
northeastern corner of New Mexico; northward extending over most of Utah and southern 
and western Colorado; perhaps continuing even farther north (see Footnote, p. 163). 
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Arizona. Apache Co.: Deep Canyon, Navajo Indian Reservation, about the north end 
of the Carrizo Mts., July 28, 1911, P. C. Standley 7314 (N) (G) (W 686280). 

New Mexico. Union Co.: Volcanic hills north of Des Moines. On and near the Sierra Grande : 
alt. 2100-2925 m. [compare locality cited in original description], June 20, 1911, P. C. Standley 6208 
(W 685238; type of Y. neomexicana Wooton and Standley) (W 685239, 685240; ‘additional material’’) 
(N) (G) (UC 161778). 

Uran. ?Cache Co.: “Rabbit Valley, Utah,” 2530 m. alt., August 22, 1875, L. F. Ward 640 


——— oe 
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(P; as to leaf rosette only); same locality and date, 2285 m., L. F. Ward [640 subsequently added] (G; 
as to leaf rosette only); “‘Slope of Acquarius Plateau, Utah,” 2440 m., August 22, 1875, L. F. Ward 640 
(W 134719). Uinta Co.: “Randelet” [| ? = Randlett], Duchesne Valley, alt. 1525 m., May 22, 1908, 
M. E. Jones (PO 109472). — Dry eastern slope of Big Pack Mountain, 4 miles west of Willow Creek, 
Uinta Basin, alt. 1830 m., June 15, 1937, R. C. Rollins 1714 (G). Duchesne Co.: North side of 
Strawberry River, about 5 miles below mouth of Red Creek, alt. 1860 m., June 19, 1935, E. H. Graham 
9275 (G).— Juniper Zone below Moon Lake, alt. 2435 m., June 30, 1931; H. H. Graham 6413 (G). 
Carbon Co.: Helper, August 4, 1899, W. Trelease 3233 (M 148566); same locality, September 7, 
1901, W. Trelease (M 148567-148572; type) (AA). — Just north of Helper, along road to Kyune, west 
side of canyon, alt. ca. 1900 m., May 10, 1934, McKelvey 4274 (photos. 151-4, 7, 10; pls. LIV, LV, LVI) 
(AA). Juab or Tooele Co.: Granite Canyon, Deep Creek Mts., August 5, 1928, J. A. Harris 
C 28580 (M 1092181). Juab Co.: “North end of Fish Spring or Horse [= House] range, western 
Utah, August [4], 1901, G. K. Gilbert”? (W 392927; type of Y. Harrimaniae var. Gilbertiana, in part). — 
‘Leaves from no. 516, cult. as no. 287/02, which died in May, 1903 and was returned to Dr. Rose, 
W. Tlrelease]” (M 148449; type of Y. Harrimaniae var. Gilbertiana, in part). — ‘‘From Fish Springs, 
Utah, no. 287/02, W. T[release]’’ (M 148448; photo. to be associated with type of Y. Harrimaniae var. 
Gilbertiana). — Near Fish Springs, December 20, 1902, Rose 526 [perhaps collected by S. L. Zaleski] 
(W 418964, with photo. and miscellaneous letters) (M 148450, with photo.). — Desert shadshale, oc- 
casional 24 miles east of Troutcreek, 1415 m., June 18, 1933, B. Maguire and R. J. Beacraft 2527a (G). 
Grand Co.: Proposed Dam Site, near Wilson Mesa, alt. 1600 m., July 1, 1911, P. A. Rydberg and 
A. O. Garrett 8415 (N).) Pritchet Canyon, alt. 1200 m., July 3, 1911, P. A. Rydberg and A.O.Garrett 8519 
(N). — Moab Valley, dry sandy flat, 1525 m., July 20, 1912, Z. P. Walker 331 (G). — Fruit 5 cm. across, 
4 cm. long, dry, in red sandstone region between Green River and Moab, June 15, 1938, E. U. Clover 
and M. L. Jotter 1974 (AA). — Mile 26 of Colorado River below Green River, June 23, 1938, E. U. Clover 
and M. L. Jotter 2099 (AA). — Largest leaves on old plants 12.7-15.2 cm. long, south of Moab, June 15, 
1938, E. U. Clover and M. L. Jotter 1991 (AA). Grand Co.orSan Juan Co.: Rocky soil, La Sal 
Mts., alt. 1525-1830 m., July, 1899, C. A. Purpus (W 505335) (UC 142139). Piute Co.: About 
4 miles east of Kingston, in rocky, granite canyon, alt. ca. 1980 m., May 11, 1934, McKelvey 4283 (AA). — 
Ten miles “above” Kingston, 1615 m., May 30, 1894, M. E. Jones 5322] (W 296434); [same except] 
“10 miles east of Kingston” (M 148563) (PO 109471). Garfield Co.:On granite cliffs not far 
north of Panguitch and about 65 miles south of Richfield, west side of Panguitch (?) Creek, alt. ca. 2070 
m., May 11, 1934, McKelvey 4284 (AA). — Just outside northern entrance to Bryce Canyon National 
Park, May 11, 1934, McKelvey 4289 (AA). — Same locality, May 12, 1934, McKelvey 4345 (AA). Iron 
Co.: Cedar City, July 6, 1874, C. C. Parry (M 148565). 

Cotorapo. Mesa Co.: Grand Junction, Gunnison Mesa, May 15, 1916, A. Eastwood 5091 
(CA 109995). — Grand Junction, June 21, 1918, A. Eastwood 7221 (CA 109994). — Mack, alt. 1359 m., 
May 27, 1908, M. E. Jones (PO 109473). San Miguel Co.: Dry rock hillside, 2135 m., Norwood 
Hill, August 18, 1912, E. P. Walker 503(N) (PO 169887) (M 713401) (G). Montrose Co. :Rocky 
hillside, southern exposure, good loam soil, along U. S. 50, 14 miles east of Montrose, flowers pendent, 
fruit erect, common, July 19, 1935, B. Maguire, G. Piranian and B. L. Richards Jr. 12503 (M 1119455).— 
Cimarron, 2100 m., June 28, 1901, C. F. Baker 281 (G) (N) (M 148562) (UC 142137) (W 411946) (PO 
169123). Ouray Co.: Ridgway, 2135 m., June 20, 1895, F. Tweedy 184 (W 257960). Costilla 
Co.: Onclimb up western slope of La Veta Pass, alt. ca. 2500 m., May 30, 1934, McKelvey 4856 (AA). 
Huerfano Co.: After descent from east slope of La Veta Pass, in open valley, alt. ca. 2285 m., 
May 30, 1934, McKelvey 4857 (AA). — West of town of La Veta, alt. ca. 2135 m., May 30, 1934, Mc- 
Kelvey 4858 (AA). 


What is probably the first collection of Yucca Harrimaniae was made by Dr. C. C. 
Parry at Cedar City, Iron Co., Utah, July 6, 1874; there are two short, smooth leaves 
lacking base and one capsule (M 148565); the sheet bears Trelease’s determination 
“ — Y. Harrimaniae” and is cited by him in describing the species. 

The next year the same yucca was found by Lester F. Ward, with the Second Division 
of the U. S. Geological and Geographical Survey of the Territories in charge of J. W. 
Powell; the three sheets are dated August 22, 1875, the labels varying slightly; one 
Ward 640 (W 134719), “Slope of Acquarius Plateau, Utah, 8000 ft. altitude,” bears a 
juvenile rosette of leaves; another Ward 640 (P) is from “Rabbit Valley, Utah, 8300 ft. 
altitude;” this, as to another rosette and possibly two flowers, is Y. Harrimaniae, but 
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the remainder of the material may represent one or even more species; the third (G) 
from Rabbit Valley, with altitude 2285 m. is also an aggregate, only the leaf-rosette 
Y. Harrimaniae; here, Ward’s number 640 seems to have been inserted later. Trelease 
determined two of these sheets (P) (G) as Y. Harrimaniae, the remaining one with a 
question. 

V. Bailey 1983 from “About 30 kilometers west of Panaca,’’ Nevada (W 26121), 
was determined as Y. Harrimaniae by Trelease; the foliage suggests that species but 
the immature inflorescence seems to be panicled and Y. Harrimaniae so far as known 
is uniformly racemose. The collection is tentatively referred to Y. utahensis, common 
southeast of Panaca, or in Washington Co., Utah, but no positive determination can be 
made without visiting the region of collection. 

Trelease published Y. Harrimaniae in 1902 stating: ““My first acquaintance in the 
field with this plant resting upon the detention of our train at Helper, Utah, because of 
a washout, on the return of the Harriman Alaska Expedition, I take pleasure in dedicating 
it to our hostess on that occasion, Mrs. Edward H. Harriman.” He cited his own col- 
lections from Helper, made in 1899 and 1901. That of 1901 is here chosen as type. 
The only sheet dated 1899 is Trelease 3233 (M 145566) of August 4 which consists of 
a juvenile plant and a curiously smooth and reed-like scape (?) lacking bracts; it bears 
a note “undescribed as yet” and the later determination Y. Harrimaniae. Of 1901 
material there are 6 sheets (M 148568-148572) (AA) lacking collector’s number and 
one (M 148567) of photographs all of which were published in Trelease’s monograph; 
there is a reference to “‘.. . living pl., notes, fruit,’ which have not been located, but 
the last is illustrated in Trelease’s Plate 29. An earlier choice of name, Y. utahensis, 
which appears more than once was never published (see p. 97). 

On May 9, 1934, the writer traveled from St. George to Nephi and the next day to 
Helper where she was fortunate, without data as to blooming season, to find the species . 
in fine flower and with much old fruit. (See pls. LIV, LV, LVI). For a number of miles 
before reaching Helper the vegetation looked curiously dark (or appropriate to Carbon 
Co.!); while not so evident when plants were examined this hue was deceptive from a 
distance even in bright sunlight and several side trips were made to examine plants 
which, near at hand, proved familiar. Helper is situated in a narrow gorge at about 
1765 m. altitude, and the desired yucca began three or four miles north of town and 
was plentiful along the west wall of the canyon; the trip was not continued south of 
town. It grew on grassy slopes among granite boulders; plants made single heads of 
leaves or formed small clumps the largest of which had produced inconspicuous, mainly 
procumbent stems not over a meter long. Inflorescences were all simple racemes, the 
flowering portion starting well down in the foliage, the top exceeding it by about 45 cm.; 
both inflorescences and heads of leaves suggested Y. arkansana but the nearly oblong- 
cylindric, very slender style was conspicuously different in form, although not in its 
apple-green color (darker than the ovary at anthesis), from the one associated with that 
more southeastern species; Y. Harrimaniae is the only capsular yucca known as yet in 
which a style of this color assumes a slender form, that of Y. arkansana and Y. glauca 
being conspicuously swollen below and equalling or exceeding the top of the stout ovary 
in diameter. Trelease’s Plate 29 shows two capsules which are much constricted near 
the top, the carpels flaring above and, in a few instances tipped with long and slender 
points, — the fruit is described as ‘sometimes attenuate-mucronate;” these tips must 
have represented the old remnants of the style but ordinarily these disappear, the mucros 
that remain constituting what is left of the neck of the ovary; such short tips are also 
to be seen in the Plate. In 1934, old fruit at Helper showed little constriction and flaring 
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but this may vary from year to year; it averaged small, about 4 cm. in length, 1.3 cm. in 
breadth, the old floral base about 0.7 cm. long in addition, and was split to the base on 
the primary and for about 14 of the entire length of the capsule on the secondary dis- 
sepiments; the carpels are round-backed with a strong wall, the epidermis roughish to 
smooth, at times a little verrucose; when collected the fruit was old, dark and discolored, 
but, when fresh, is evidently a reddish tan. 

Of the juvenile form of Y. Harrimaniae Trelease wrote (1902): ‘. . . often flowering 
when the rosette is not over a span wide, the broadly spatulate foliage of these small 
plants being strikingly unlike that of any other mature Yucca.” Trelease 3233 (type 
locality) is a sterile rosette but the widely distributed Baker 281 from Cimarron, Colorado, 
includes, on juvenile plants, racemes 45-50 cm. in length. As in other yuccas the juvenile 
foliage and the small rosettes look very unlike the mature and might readily be mistaken 
for a different species. The leaves of Trelease 3233, as well as certain more mature leaves 
of his type collection, show some papillae, — the principal character by which his variety 
Gilbertiana is distinguished. 

The leaves of Y. Harrimaniae are somewhat different in appearance at three stages 
of development (all were noted at the type locality), — when juvenile, when immature 
(those in the center of a head as distinguished from fully grown ones) and when mature. 
The leaf of a juvenile plant is short, scarcely more than 15 cm. in length, flat at first but 
soon concave and as a rule with conspicuously curly marginal fibres; the immature leaf 
(in the center of a rosette) is somewhat broader, much the same length as a juvenile one 
or considerably longer, flat, pale sage-green, with a narrow, ill-defined base and long, 
straight, coarse marginal fibres; the mature leaf may attain 45 cm. in length, with broad- 
ish, rather triangular base and a dark blue- or yellow-green blade which is noticeably 
broadened well above the middle, the margins smooth or at most with a few, short, curly 
fibres remaining near the base. 

The known range of Y. Harrimaniae was limited at first to Kingston, Cedar City 
and Helper (Utah) and to Cimarron (western Colorado); later collections, mainly after 
1902, cover a considerably wider territory, — the greater part of Utah, southwestern 
and southcentral Colorado, extreme northeastern Arizona and northern New Mexico 
(as far east as Des Moines). Wooton and Standley (Contrib. U. S. Nat. Herb. 19: 136, 
1915) cite Standley 7314 (Carrizo Mts.) from northwestern New Mexico but the specimen 
(N) (G) (W 686280) has an Arizona label and the writer has accepted this as correct; the 
distinction is unimportant (except for citation) since the Carrizo Mts. enter both states 
and the species could hardly be confined to one side of the border. Recent collections 
(1938) of Clover and Jotter place it in southeastern Utah, not far northwest of these 
mountains. Two collections, one from southwestern, one from southeastern Utah might 
be mentioned here: Maguire and Beacraft 2527a (G) from 24 miles east of Troutcreek, 
Juab Co., is interesting because the corolla is noticeably prolonged into a near-tubular 
base, unusual in CHarNocarPa; the inflorescence axis is fasciate, abnormal; Rydberg 
and Garrett 9573 (N) from the Elk Mts., Grand Co., has flowers with a very similar base; 
two different inflorescences are included here; the specimen has not been cited. 

The Des Moines, New Mexico, locality is based upon the identification of Y. neo- 
mexicana Wooton and Standley with Y. Harrimaniae. The type is Standley 6208; one 
sheet (W 685238) was designated as type, two (W 685239, 685240) as “additional ma- 
terial;” the same collection, leaves only, apparently appears on two other sheets (G) (N). 
Standley (1913) stated: “... collected on a volcanic hill about half a mile north of 
Des Moines, Union County, June 20, 1911... Altitude about 2150 meters... The 
description is drawn chiefly from material preserved in formalin [not located]. . . The 
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plant was very abundant in this one locality, growing all over the top of a low hill, in 
loose rocky soil. It was not observed elsewhere. Yucca glauca was common on the sides 
of the hill but the two were readily distinguished at a glance. The principal difference 
between the two is in the leaves, but this is so striking that the two species can scarcely 
be confused.” Two visits were made to Des Moines and Y. glauca was plentiful both 
on the hill north and on hills south of town. The writer and Dr. Standley corresponded 
about the “low hill,’ about cows, and were in closest accord about Des Moines! The 
small, isolated hill was exactly as described and every Yucca growing there was examined 
but in vain as far as the desired plant was concerned. Standley’s plant label reads ‘‘Vol- 
canic hills [plural] north of Des Moines. On and near the Sierra Grande, Union County; 
altitude 2100 to 2925 meters;”’ the Sierra Grande were visible, afar to the north. Whether 
the difference in locality (of this label and of the Standley description) accounts for the 
futility of the writer’s visits or whether she merely failed to recognize the ‘‘very abundant” 
plant must be left to the judgment of some future visitor to Des Moines; both visits 
ended in electric storms accompanied by hail and investigators had best be prepared 
for the worst! Only after the writer’s 1934 collections of Y. Harrimaniae had been 
compared with Standley’s type of Y. neomexicana did the identity of these two yuccas 
become apparent. Compare Standley 7314 from Arizona (G) with Standley 6208 from 
New Mexico (G). Yucca Harrimaniae is known from southcentral Colorado, no great 
distance northwest of Des Moines, and D. M. Andrews reported Y. neomexicana (see 
p. 146) from both sides of the Colorado-Oklahoma state line, no great distance east and 
northeast, so that the presence of Y. Harrimaniae in northwestern New Mexico seems 
entirely reasonable. Standley 6208 includes mature leaves and immature ones (from the 
center of a cluster) and both conform to what is characteristic at these stages of develop- 
ment. J. F. Macbride determined the Gray Herbarium sheet of the Standley collection 
as Y. glauca Nutt., noting: “Seemingly only this but said to be distinguishablein the field.” 


Me ee Te ek ee Pt ee ae 


Trelease (1907) wrote of Y. Harrimaniae var. Gilbertiana: “A rather striking form 
in its very rough papillate leaves, those of the type being entirely smooth or with a few 
mostly low papillae near the apex.” He cited as material: “North end of Fish Spring 
or House Range, western Utah, G. K. Gilbert, Aug. 4, 1901. A little colony on a gravel 
slope of northern exposure, facing the Salt Lake Desert. Leaf material, slender stiff 
bracts and detached flowers occur in the U. S. National Herbarium, as well as the remains 
of a small sterile plant cultivated for a time at the Missouri Botanical Garden, from 
which a few leaves were removed for the Garden herbarium.” 

Part of this Gilbert collection (W 392927) consists of flowers and an immature leaf 
(from the center of a rosette), readily recognized as such because of its form, pale sage- 
green color and long, straight, coarse marginal fibres; the flowers are small (ca. 3.5 cm. 
long) and can bear little handling but one shows the very slender style of Y. Harrimaniae; 
its original color cannot be determined now but is described by Trelease as “pale.”! A 
note on the sheet reads “‘Y. Gilbertiana n. sp. of the alliance of Y. baccata.2 W. T. 
7/29/02,” but apparently Trelease himself never published the species. A letter from 
Gilbert to F. V. Coville of August 4, 1901, mentions that ‘‘The extreme length of the 

1 Rydberg noted the style of Y. Gilbertiana as “oblong, pale” (in his description), as “white” (in his key); 


whether this was based on field observation is not known. Were the style white a major difference would exist 
between this plant and Y. Harrimaniae; but there is no evidence that Rydberg or Trelease saw the flowers in fresh 


condition. 
2 Capsular fruit is now known to separate this plant from SARCocaARPA; the leaf of the specimen, although 
too small, bears a vague resemblance to the young leaf of Y. baccata. 
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leaves is about 18 in., of flower stalk about 36 in.;”’ the length of leaf attributed to his 
variety by Trelease, “about 45 cm. long,’ is presumably based on this data since the 
only leaf of the collection is about 22 cm., lacking base; it is extremely papillose on both 
surfaces. Gilbert’s letter also stated, ‘““Range of height 4900-5200 ft.’’ Material identi- 
fiable with the “‘small sterile plant. . .” mentioned in Trelease’s description is as follows: 
(1) an excellent picture of the juvenile form of Y. Harrimaniae; it is captioned on Tre- 
lease’s Plate 12 “A small cultivated plant (Gilbert no. 516);” (2) the original photo- 
graph of Plate 12 (M 148448) is labelled “From Fish Springs, Utah.. No. 287/02;” a 
sheet (M 148449) with three juvenile, papillose leaves must be identified with this, — 
“Leaves from no. 516. Cult. as no. 287/02, which died in May, 1903 and was returned to 
Dr. Rose. W. T.;” Fish Springs, situated at the north end of the Fish Spring Mts., only 
makes the locality cited by Trelease more specific. Since cited and illustrated by Trelease 
this Gilbert collection (W 392927) (M 148449) is designated as type of Y. Harrimaniae 
var. Gilbertiana; with it is associated Trelease’s Plate 12 mentioned under (1) above and 
the original photograph of this Plate cited under (2) above. 

The flowers of this type must be considered similar to those of Y. Harrimaniae 
until proof is forthcoming that at anthesis the style is white rather than the apple-green 
color of the typical form. Three leaves (Gilbert 516; M 148449) of the type are juvenile; 
one leaf (Gilbert, Fish Spring range; W 392927) is immature (from the center of a rosette), 
— Gilbert’s statement that the foliage attains “18 in.” in length (the outside dimension 
cited by Trelease) offers additional proof that the miniature plants were juvenile. The 
papillose character of these leaves (or, more accurately, their more abundant papillae) 
constitutes the major difference between Trelease’s typical plant and variety. Rydberg 
cited no additional material for his species Y. Gilbertiana and his key merely distinguishes 
the foliage of that plant as “densely rough-papillose at least on the back,” while foliage 
of Y. Harrimaniae is ‘“‘not papillose;’’ moreover, his descriptions do not help greatly in 
clarifying his concepts of these two species, — there is little juxtaposition of their other 
aspects. 

The writer has merged Trelease’s variety (and Rydberg’s species based upon it) with 
Y. Harrimaniae, believing that to a varying degree papillae are present on leaves of this 
species throughout its range; they are not present on all leaves at the type locality of 
the variety, as shown in the next paragraph, and they are at times present in regions far 
removed from that locality, as at Helper. It is probable that eastward and at high 
elevations (as in Colorado) they become fewer. Plants on outskirts of ranges are often 
peculiar in various respects and westcentral Utah (region of the type of the variety) 
represents the western limit of Y. Harrimaniae as now understood; lying south of and 
facing the Salt Lake Desert, this region offers unusual conditions of moisture and of 
soil which may well have some bearing on the character of the foliage, perhaps on the 
number of papillae; however, in lesser numbers, these are present under other soil and 
humidity conditions. In the writer’s experience much of the foliage, indeed entire plants, 
growing under arid conditions, reflect these conditions in their texture and general “look;”’ 
the small yucca from the Fish Springs region suggests a drier habitat than does the very 
similar rosette of Trelease 3233 from Helper. 

Effort to secure more material of Trelease’s variety — he had considered (in litt. 
July 29, 1902; W 392927) the material described above as “not complete enough to 
warrant the separate publication of the description now’ — evidently resulted in one 
more collection, Rose 526 (W 418964, with letters) (M 148450), December 20, 1902, from 
“Near Fish Springs.” Gilbert’s name also appears on this sheet but the date indicates 
that it was secured later than Gilbert 516 discussed above; from the correspondence 
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probably neither Rose nor Gilbert collected the material, it seems to have been forwarded 
to Washington by S. L. Zaleski, a native of Fish Springs. For Marcus E. Jones wrote 
that ‘‘Galiski” had procured a specimen which was “‘not in good shape, being almost 
destitute of roots and probably will not grow”, and a Zaleski letter (December 13, 1902) 
refers to the forwarding of a plant “picked up 214 miles off The Utah mine south and 
14 mile north of Al Piosse’s mine in Fish Spring Mining District, Utah... 11th of 
December 1902.’ The two sheets of Rose 526 are very similar, each with an excellent, 
unpublished photograph of two juvenile rosettes of leaves starting from a stout stolon 
and a few falcate leaves evidently from this plant; some are nearly if not entirely smooth 
which, because of the locality of collection, is interesting. S. L. Zaleski is identified by 
Gilbert (in a letter to Rose; M 148964) as “in the employ of a Mining company and... 
acting as Post Master at the time of my visit last year. . .” 

Two yuccas which have been listed in the catalogue of the Rockmont Nursery, 
Boulder, Colorado, seem to represent the juvenile form of Y. Harrimaniae. 

The first appeared in the Catalogue for 1926, 22: “Yucca colo-ma, Colorado-Okla- 
homa Yucca. . . Anew species of very dwarf habit, small rosettes of rather broad, glaucous- 
blue foliage, distinct from any other and hardy. . .” Again (Autumn Catalogue, 1926, 9): 
“Vucca coloma, (Colorado-Oklahoma) Soaproot. Best of all the yuccas for the rock 
garden because of its small size, it is proving to be in the east a most satisfactory grower, 
originating as it does in a climate of more abundant rainfall than the desert types. With 
its miniature rosettes of stiff blue-green foliage and slender flower spikes, no hardy species 
is more beautiful...”’ A few years later (Autumn Catalogue, 1931) VY. neomexicana 
was cited as asynonym of Y. coloma. Mr. D. M. Andrews, owner of the nursery, adopted 
that name when he wrote (Nat. Hort. Mag. 2: 232, July, 1932): “Yucca neomexicana is 
a recent discovery, 1913, and about that time was introduced to cultivation under the 
horticultural name, Coloma (Colorado-Oklahoma). This places its range in southeastern 
Colorado and the corners of New Mexico and Oklahoma. It has not been reported 
elsewhere. Its leaves are short and very broad, compared with the two previously named 
[Y. glauca, Y. angustissima], and its flowering is similar. The small full rosettes are very 
decorative for the rock garden.” Yucca neomexicana has been identified here with 
Y. Harrimaniae and the above description and localities indicate that Andrews was 
writing of the juvenile form of that Utah plant; the “blue-green foliage,” the “short and 
very broad” leaves (compared with those of Y. glauca and Y. angustissima), the “small 
rosettes,’ the slender inflorescences, all point to this identification. Yucca neomexicana 
appears in the Rockmont Nursery Catalogue for 1938, 25. 

The second yucca listed by the Rockmont Nursery is Y. Harrimaniae, which appears 
in the September, 1916, Catalogue, 10, with a figure: ‘““The most alpine and the smallest 
of the Yuccas; it is also doubtless the hardiest, growing on the mountain summits where 
the temperature reaches fifty degrees below zero. Discovered in eastern Utah in 1902 
[ = 1899 and 1901; published 1902] by the Harriman Expedition for which it was named 
[Trelease states that it was named for Mrs. Edward H. Harriman]. It has since been 
found in the mountains of western Colorado. Fortunately this Yucca is easily cultivated, 
growing well in dry places, but also enduring moisture and thriving in any soil from 
adobe to a light sandy loam! The miniature rosettes, 4-8 inches in diameter and height, 
are perfectly symmetrical, composed of 100 or more slender stiff needles in mature speci- 
mens, edged with white filaments. For a rock plant it is an acquisition, on account of its 
small size and easy culture...’ Andrews distinguished between his Y. coloma (Y. neo- 

1 As already stated soil and moisture conditions at Helper (type locality of Y. Harrimaniae) differ greatly 


from those south of the Great Salt Lake Desert (where the type locality of Y. Harrimaniae var. Gilbertiana is 
situated). 
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mexicana) and Y. Harrimaniae for he wrote (Nat. Hort. Mag., 1. c.) of both species and 
stated of the Utah plant: “Yucca Harrimaniae comes from western Colorado and Utah. 
It is the most alpine of Yuccas and its miniature rosettes often contain more than 100 
of its stiff, glaucous needles less than six inches in length. Apparently it remains longer 
in the rosette stage before flowering than other species, but this may be due to its exceed- 
ingly dry habitat. In the garden it makes a more open growth, so in order to preserve 
its natural compactness a dry position is indicated. Its large root demands considerable 
depth of soil. The cut [omitted in the article but possibly the one published in the 
Catalogue of September 16, 1916, 10] shows a rosette about one foot in height.” Rather 
than “slender,” the leaves of this figure look quite broad for the size of the specimen 
and are certainly (as Andrews noted under Y. neomexicana) wider than those of Y. 
glauca and Y. angustissima at a similar stage of development. Andrews, above, does not 
state that Y. Harrimaniae attains a larger size but some, certainly, of the difficulty ex- 
perienced in preserving the plant’s compact habit may have been due to its natural 
development; as noted by Trelease and here, the plant’s appearance at these two stages 
is quite different. However, the Rockmont Nursery Catalogue for the Autumn of 1937, 
19, still refers to this as the ‘“‘smallest” of the yuccas and as a “gem for the rock garden.” 
The writer corresponded with Mr. Andrews about these two plants and the ranges 
which he cited (in litt. September 3, 1932) are of interest: “The species described by 
Wooton and Standley as Y. neomexicana, I first found about 1915 on a collecting trip 
I made for Professor Sargent, to Kenton, Oklahoma. It grew both sides of the Colorado- 
Oklahoma state line, and I called it Colo-ma. It [Y. neomexicana] was published about 
that date, but I had not seen it at the time. Later I collected seed in New Mexico and 
grew a lot of plants. It is most abundant from Folsome, New Mexico to Kenton, Okla- 
homa. Large areas covering many acres are in sight from the highway; also east of 
Kenton and north into Colorado. Yucca glauca grows with it quite freely, but it does 
not intergrade and there is no difficulty, even at a distance, in distinguishing the two. 
The fruits are much smaller, and often or usually constricted near the middle. I have 
never seen the flower, but the stems are quite slender. Y. glauca in this area is much 
more branched in inflorescence [see Y. glauca var. Gurneyi] than in northern Colorado. 
The plants I have in the garden are grown under irrigation, and the leaves are longer than 
the natural foliage, although the widest portion is above the middle, as in both this 
species and in Y. Harrimaniae. The latter species is more decidedly spatulate. Y. Har- 
rimaniae has a range widely separated from neomexicana, and is easily distinct. It is 
abundant from Cimarron, Colorado, to Montrose and Ouray, also at Grand Junction, 
Colorado. It extends into Utah, and apparently to the corners of New Mexicoand Arizona. 
I have none growing here [the writer had hoped for specimens] at the present time... 
neomexicana and glauca are the only ones I can supply with characteristic rosettes. . te 
The localities named by Mr. Andrews bring the range of Y. Harrimaniae close to Des 
Moines, New Mexico, the type locality of Y. neomexicana [ = Y. Harrimaniae], for 
Folsome lies not far northwest and Kenton, Oklahoma, no great distance due east. 


SERIES 5. ARKANSANAE, SER. NOV. 


Margins of leaf-blade composed of fibres and paper-like tissue which gradually 
separate from main body of blade; leaf-blade soft and grass-like in texture; style bright 
apple-green (darker than ovary at anthesis), stout-ovoid, the 3 lobes considerably 
swollen below, reaching at most to shoulders of ovary; stigmas usually erect at anthesis. 


Capsular yuccas of the southeastern United States have, for the most part certainly, 
foliage of grass-like or somewhat flaccid texture, long-exserted panicled inflorescences 
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and a white or pale green style of slender-ovoid form. In the southwestern United States 
the Texan Y. constricta Buckley offers the nearest approach to these plants although its 
leaves seem to be narrower. Except for this species grass-like foliage is confined to the 
Arkansanae, characterized in addition by an apple-green, stout-ovoid style terminating 
above in stoutish, erect stigmas; this style resembles closely the one found in the series 
Glaucae. 

Yucca arkansana (with its variety paniculata) constitutes the present series. It 
bears considerable resemblance in habit of plant and of inflorescence to Y. glauca and 
to Y. Harrimaniae of other series. From the first it is separated mainly by foliage and 
fruit, from the last by form of style (the color is the same), foliage and fruit. All three 
produce rather untidy, asymmetrical heads of leaves and inflorescences which for the 
most part are simple racemes partially buried in the foliage, — inconspicuous compared 
to those of many other species and often less attractive because of a rather prevalent 
greenish tinge to the corolla. Except in certain regions where Y. glauca forms large 
stands the tendency of all is towards small, scattered colonies. The range limits of these 
yuccas are still imperfectly defined and material covering all their differentiating char- 
acters is sadly lacking in herbaria. It seems probable that the ranges of all approach or 
even enter the region where the states of Colorado, New Mexico, Kansas, Oklahoma 
and Texas adjoin. 

First described as Y. angustifolia [ = Y. glauca] var. mollis by Engelmann (1873), 
the distinctive foliage expressed in the name, our plant was raised to specific rank as 
Y. arkansana by Trelease (1902); it was treated very briefly and the change in name 
was demanded by priority rules. It seems even now that Engelmann’s classification 
has considerable to commend it. Since neither he nor Trelease named a type, Engelmann 
182 from near Little Rock, Arkansas, has been chosen; the Bigelow collection from 
Pecan Creek, Oklahoma, for reasons stated in the text, must be considered in association 
with this type. The chief contribution made here towards a greater knowledge of Y. 
arkansana appears to consist of a slightly better defined range, particularly in Texas. 

Both Engelmann and Trelease recognized that the plant now known as Y. arkansana 
sometimes produced panicles in addition to the more common racemes, and such are 
undoubtedly found throughout the range of the species, — one or more short basal 
branchlets not uncommon and true panicles with abortive or insignificant branchlets 
occasionally noted. In Texas, to the east and south of the range of typical Y. arkansana, 
well-developed panicles become more prevalent and it has seemed justifiable to dis- 
tinguish this somewhat localized strain as Y. arkansana var. paniculata. It is possible 
that eventually this variety may be shown to be identical with a part at least of Trelease’s 
Y. Loutsianensis. 

The geographical limits of this study are defined in the title and more specifically 
in the INTRODUCTION to its first part. Trelease’s range map (t. 92, fig. 1, 1902) shows 
his Y. Louiszanensis from southeastern Indian Territory [Oklahoma] and extreme south- 
western Arkansas extending southeastward into central Louisiana, —all east of the 
territory covered here. Examination of the material cited by Trelease for his species 
(as well as similarly determined but uncited collections) indicate that his Y. Louisianensis 
was an aggregate concept, some plants characterized (in his text) by a “‘pale and oblong,” 
some (in his key and in his text) by a “swollen, green” style, — both are illustrated 
in his Pl. 34. For reasons stated later the last-named form has been considered typical 
of Y. Louistanensis, —it is not believed that the style of any one species normally 
assumes two such different forms and colors. The ‘swollen, green’’ style, the grass-like 
foliage, the fruit, the panicled form of inflorescence, all suggest that Trelease’s species 
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may prove to be an eastward extension of the variety distinguished here; but the two 
differ in certain respects. Until the more eastern species can be compared in the field, it 
seems reasonable to leave their identity open to question. 

It is believed that Y. arkansana, like Y. Harrimaniae and Y. Standleyi, flowers 
while still juvenile. A colony of these miniature yuccas was studied at Ridgetop on the 
outskirts of Austin, Texas, and they were seen elsewhere. In all important characters 
these plants resembled the mature species which, moreover, grew in all instances only 
a short distance away. 


YUCCA ARKANSANA 


Yucca arkansana Trelease in Rep. Missouri Bot. Gard. 13: 63, tt. 30, 31, 83, fig. 7, 
92, fig. 2 (range map) (1902). 


Yucca angustifolia var. mollis Engelmann in Trans. Acad. Sci. St. Louis, 3: 51 (1873). 


Plant acaulescent, or at most with short, nearly prostrate stem about 15 cm. in 
length, with one head of leaves or several, in small, open clumps. Head of leaves well- 
filled or open, asymmetrical. Base of mature leaf as long as or, usually, longer than 
broad, small in proportion to blade, short- to long-triangular, median length 1.3-5 cm., 
breadth at insertion 0.7-3.2 cm., at ill-defined union with blade 0.7-1.3 cm., thin, flat 
except where slightly thickened and plano-convex near union with blade, tenaciously 
attached to stem, epidermis smooth, finely striate, pale cream to eventually mustard 
color, margins thin, fragile, white. Blade of mature leaf 20-60 cm. in length, narrowed 
(to 0.3-0.7 cm.) above union with base, then gradually broadened to widest point at or 
usually above middle, thence tapered to long-acuminate (narrow leaves) or acute (broad 
leaves) apex, greatest width 0.7-1.3-2.5 cm., straight, flat on upper surface for entire 
length or slightly concave near apex (margins inrolled), slightly thickened and plano- 
convex and stiffish for about 14 of length above base, elsewhere thin, flexible, soft and 
grass-like in texture, smooth, blue- or rarely yellow-green; leaf margins at first white, 
papery, separating into short, fine, curly fibres, often near base with papery attachment, 
eventually green or grayish, scarcely filiferous, apex spinescent or with spine 1.6-3.2 mm. 
in length, sharp but flexible, fragile, soon broken, straw-color. Inflorescence a raceme, 
0.6-1- rarely 1.3 m. in length overall (scape 25-50 - rarely 60 cm. or slightly more 
in length, 0.3-0.7 - rarely 1.3 cm. in diameter at base), about same length, longer or 
shorter than flowering portion; inflorescence proper few-flowered, open, usually slender, 
less often rather stout, occasionally with a few abortive or short (0.7-1.3 cm.) basal 
branchlets, very rarely a small panicle, flowering portion starting close above leaves or 
with lower portion included, greenish or tinged with reddish purple, glabrous; pedicel 
0.7-1.3-2.5 cm. in length, slender, terete, decurved at anthesis, stouter, erect at fruiting 
stage; bracts on scape few or fairly numerous (8-12 in number), basal ones nearly leaf- 
like in form, slender or rarely broad (on robust inflorescences), 5—7.5-9 cm. in length, 
0.7-1.3 cm. in breadth at insertion, contracted above union with well-defined or in- 
conspicuous base, then broadened to above middle or widest point (where not over 0.7 cm. 
in width), thence tapered to short-acuminate or acute apex; uppermost bracts on scape 
reduced to 2-4 cm. in length, little constricted above base, with shorter, slightly broader 
upper portion, nearly triangular; bracts at base of lower branchlets similar to those on 
upper scape, broad-triangular, short, fragile, papery; those at base of central and upper- 
most branchlets becoming gradually smaller in all proportions; bracts at base of pedicels 
narrow-triangular, 1.3-2 cm. in length, extremely thin, fragile; a tiny bractlet occa- 
sionally present also; flowers few (10-24 - rarely 40 in number), produced singly or in 
pairs, globose, about 3.2-6.5 cm. in length, with base (united portion of perianth) short, 
nearly tubular to slightly spreading or cup-shaped, with thin or, exceptionally, thickish, 
perianth-segments with uneven to sometimes coarsely, irregularly toothed and, at times, 
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near base, pubescent or papillose margins and obtusish, little-thickened, rarely mucronate 
apex; segments of both ranks about same length, those of inner row broad (2.5—5 cm.), 
concave, ellipsoidal to nearly orbicular, those of outer row narrower (2-3.2 cm.), oblong 
to lanceolate; filaments about 1.3-2.5 cm. in length, extending to or well above base of 
style at anthesis, their major lower portion sparingly or profusely short-fine-pubescent, 
their rather long clavate tip short-pubescent to papillose, little differentiated in form 
from lower portion, erect or erect-ascending at anthesis; anthers sagittate to hastate, 
about 3.2 mm. in length, pistil 2.5-2.8 - rarely 3.2 cm. in length; ovary stoutish, about 
0.7 cm. in diameter, oblong-cylindric to slightly obovoid, often marked with impression 
of anthers, terminating above in well-defined shoulders and short neck, pale green; style 
darker green than ovary at anthesis, about 4 of length of pistil or slightly more, 0.7— 
1.3 cm. in length, coarsely and unevenly papillose, usually considerably swollen below, 
ovoid, terminating at base in 3 short, obtusish lobes which only rarely extend to shoulders 
of ovary, at apex in 3 erect, stoutish, often asymmetrical stigmas scarcely spreading at 
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Map 7. Ranges of YUCCA ARKANSANA (QO) and of YUCCA ARKANSANA var. PANICULATA (X). The 
type locality of Yucca Louisianensis Trelease (@) is indicated by an encircled symbol. 
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anthesis; fruit 4-6.5—7 cm. in length, stoutish, “chunky,” about twice as long as broad, 
oblong-cylindric to obovoid, with or without short mucros (old neck of ovary), often 
asymmetrical and constricted especially near middle, capsular wall at times fairly thick 
but fragile, soon disintegrating, epidermis smooth or rough, often verrucose, soon dark 
brown or black, splitting for entire length on primary fissures, on secondary fissures for 
14-14 of length of capsule, 3 carpels rounded near base, flat-backed or slightly concave 
above; old floral base stoutish, short-tubular or spreading-cup-shaped; pedicel slender 
or stout, especially above; corolla-segments and stamens long erect and persistent about 
maturing fruit. 

Range. Extending from close to the Rio Grande (in the general region of Uvalde 
Co.) north and northeast across central and part of eastern Texas into central and eastern 
Oklahoma and into western Arkansas and probably beyond. 


Texas. Clay Co.: Bellle]vue, August 19, 1921, R .S. Ferriss and C. D. Duncan 3308 (S 126185) 
(CA 109977). Tarrant Co.: Open grounds, Fort Worth, September 5, 1909, A. Ruth 68 (UT). — 
Same locality, June 10, 1910, A. Ruth 136 (M 710078) (N; with additional note ‘‘along T & PRR”). — 
“Tarrant Co., in rocky barren grounds,” May 20, 1919, A. Ruth 136 (P 576819). — West of Fort Worth, 
May 24, 1902, W. Trelease (M 148423, 148425). — 3 miles west of Fort Worth, May 24, 1902, W. Trelease 
(M 148424; photo. on M 148421). Dallas Co.: ? Calcareous soil, Dallas, May 15, 1903, Biltmore 
Herb. 148680 (W 960814). — Light soils, Dallas, June, 1879, J. Reverchon 969 (W 134721; 937981, also 
labelled 707). — Prairies, Dallas, May 12, 1902, J. Reverchon 4029A (N) (M 148418, excluding one 
flower). — Dallas, May 14, 1902, J. Reverchon (M 148410-148413). — Prairies and fields, Dallas, 1884, 
J. Reverchon 970 (M 148416). — Dallas, May 28, 1926, M. Hynes (UT). — Cedar Hill, April 2, 1931, 
McKelvey 16664 (AA); May 28, 1932, McKelvey 2866, 2869, 2870, 287 I CAAVOR Oelewatl Cons 
“Chalky” or gravelly soil, Central Texas, Blackland, May 17, 1931, (collected by B. C. Tharp, no. 1) 
McKelvey 2532A (AA). Callahan Co.: Just east of Putnam on road from Big Spring to Fort 
Worth, May 27, 1932, McKelvey 2861 (AA). Concho Co.: 46 miles south east of San Angelo on 
road to Fredericksburg, May 14, 1932, McKelvey 2777 (AA). Will iamson Co.: Georgetown, 35 
miles north of Austin, May 28, 1931, (collected by B. C. Tharp, no. 2) McKelvey 2532B (AA). — George- 
town to Florence, April 22, 1933, E. Whitehouse 8960 (UT). — Same date and locality, G. W. G. (UT). 
Travis Co.: “Near Walnut Creek, Austin, May 28, 1931, McKelvey no. 27 BCr 1 harp (Ur; 
see under Williamson Co.). — Hill across Colorado River above Barton Creek, May 7, 1913, B. C. Tharp 
(UT). — Ridgetop, Austin, May 28, 1931, (collected by B. C. Tharp, no. 3) McKelvey 2532C (AA). — 
Ridgetop, Austin, April 7, 1932, McKelvey 2613, 2614, 2614A; May 16, 1932, McKelvey 2784 (AA). 
Comal Co.: Rocky prairies near the Comale, New Braunfels, June, 1845, “‘unusually small specimen, 
spiked,” Lindheimer 417 (M 148407). — Hard clay soil near New Braunfels, July, 1846, Lindhemier 328 
(M 148406, excluding flowers unattached to raceme). — New Braunfels, 1846, Lindheimer (M 148403, 
as to sketch only). — Comanche Spring, New Braunfels, etc., 1850, Lindheimer 1224 [assigned number] 
(M 148408, excluding flowers of Y. rupicola; 148409). — New Braunfels, 1850, Lindheimer (M 148761, 
excluding narrow leaves, also flowers of Y. rupicola). — New Braunfels, May, 1873, Lindheimer (M 
148404). Bexar Co.: South of Leon Springs, May 19, 1932, McKelvey 2793 (AA). ? Bexar Co. 
or Frio Co.: San Antonio to Pearsall, April 2, 1933, E. Whitehouse 8959 (AD) Si BiceniG.on!s 
Hills on the Blanco, May, 1851, C. Wright (M 148707, excluding flowers with slender style). Mason 
Co. or Gillespie Co.: Between Mason and Fredericksburg, May 14, 1932, McKelvey 2788 
(AA). Kerr Co.: Between Kerrville and San Antonio, April 23, 1931, M. E. Jones 28401 (PO 
190233). — Turtle Creek, quite common on adobe soil, May 2, 1899, W. L. Bray 230 (UT) (W 358365). 
— Kerrville, elevation 480-660 m., May 3, 1894, A. A. H eller 1689 (G) (P) (N) (M 148401) (UC 119559) 
(W 938003). Kendall Co.: Between Boerne and San Antonio, May 19, 1932, McKelvey 2792 
(AA). Uvalde Co.: Sabinal, March 31, 1933, E. Whitehouse 8955 (AA). Without precise 
locality: Texas, May 6, 1894, E. Harris (M 148466). — Dry upland, May, June, common, 
J. Reverchon 970 [probably = 827; cf. Reverchon 970, Dallas] (M 148415). 

OxraHoma. Garfield Co.: Enid, June 2, 1931, McKelvey 2500 (AA). Comanche-Co.: 
Vicinity of Fort Sill, May 30, 1916, Mrs. Joseph Clemens 11531 (M 852973 (CA 110016). Cleveland 
Co. or Pottawatomie Co.: Rocky places on prairies, Pecan Creek, August 24ON1853, Je 
Bigelow (N) (M 148393, with Parry note; 148395). Bryan Co.: Between Durant and Caney, May 
29, 1932, McKelvey 2873 (AA). Pushmataha Co.: Rocky banks of river, near Finley, May 26, 
1931, E. J. Palmer 39401, 39396 (AA). Le F lore Co.: Rocky slopes, south side of Blackfork 
Mountain, near Page, April 25, 1922, E. J. Palmer 20928 (AA). — Rocky open ground, foot of Blackfork 
Mountain, near Page, May 22, 1922, E. J. Palmer 21361 (AA). 
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ARKANSAS. Pulaski Co. : Naked rocky hills on the Fourche south of Little Rock, May, 1837, 
G. Engelmann 182 (M 148399, with sketch and notes based on Bigelow’s Pecan Creek, Oklahoma, col- 
lection; type). Garland Co. : On silicious rocks, bluffs of Ouachita River, near Lawrence, April 23, 
1925, EH. J. Palmer 26883 (AA). Sebastian Co.: Fort Smith, June 24, 1853, J. M. Bigelow (N) 
(M 148394). PLittle River Co. : Little River, June 13, 1902, J. H. Ferriss (M 148400). 


When describing his Yucca angustifolia var. 8 mollis in 1873, Engelmann stated 
that “it is found southeastward in Arkansas, Louisiana, and throughout Texas; he 
cited no specimens. Of characters ascribed the following area of most significance, — 
“wider, softer, less pungent leaves [than in what is now called Y. elata],” “flowers usually 
in a raceme... sometimes paniculate...” and “green stigmas sometimes as long as 
ovary, often shorter;”’ Engelmann, who used the term stigma to include both stigmas 
and style (see Pt. I., 10), did not comment upon its form. To determine upon a type 
for Engelmann’s mollis it is necessary to review the material available in 1873. 

From Arkansas there is Engelmann 182, May, 1837, from “naked rocky hills on the 
Fourche south of Little Rock,” presumably Pulaski Co., leaves only (M 148399); with 
it is a pencil sketch of a “capsule in Hb Torrey” with notes referring to J. M. Bigelow’s 
collection from Pecan Creek, [Oklahoma, Whipple Expedition,] August 24, 1853, a short 
description of that specimen and Engelmann’s comment “Same as my Arkansas plant;” 
the sheet bears his determination Yucca angustifolia var. mollis and Trelease’s later 
Y. arkansana. Although the Engelmann collection could not be identified from leaves 
only, yet with the sketch and, for comparison, the associated Bigelow material (N) 
of leaves, the tips of two racemes (one with fruit attached) and seed, one can be confident 
of the species. Since Engelmann named Arkansas first (as Trelease did in 1902), his 
collection has been chosen as type; moreover, the equivalent name Y. arkansana, for 
reasons of priority selected by Trelease at a later date and which still stands, centers 
attention on this collection. The Bigelow sheet bears Trelease’s determination Y. angusti- 
folia mollis Engelm., dated June 27, 1900. The leaves of Engelmann 182 are slightly 
narrower and more filiferous than those collected by Bigelow. On recent maps of 
Oklahoma, Pecan Creek crosses from Cleveland Co. into Pottawatomie Co., and was 
on the route of the Whipple Expedition which went from Fort Smith, Arkansas, to 
Fort Cobb, Caddo Co., Oklahoma. Further material from Pecan Creek appears on two 
other sheets (M 148393, 148396); on the first Trelease wrote: “The Camp of Aug. 24, 
1853 seems to be ‘Camp 24,’ noted as Walnut Creek by Whipple (Itinerary, p. 22, in 
Rept. Pac. R. R. Survey, vol. 3) and the map shows that as 9714° W. & 35° N.” Recent 
maps include a Walnut Creek crossing northern McLain Co. and running no great distance 
southwest of Pecan Creek; the two seem to be distinct, Pecan Creek reached, as Trelease 
noted, August 24, 1853, Walnut Creek a few days later. All this Bigelow material should 
be considered in conjunction with the type. 

Also collected by Bigelow on the Whipple Expedition but omitted in the Report, 
is material from Fort Smith, [Sebastian Co.,] Arkansas, June 24, 1853 (N), fruit and 
leaves; the capsules are more obovoid than those from Pecan Creek, their wall seems 
thinner, and the epidermis is smoother, but the species is probably the same. Trelease, 
June 27, 1900, determined this as Y. angustifolia var. mollis Engelm. Some seed 
(M 145394) is labelled (by Engelmann ?) “unripe fruit June 24, 1853, leaf narrow, 
filamentose, equal to that of Aug. 24 from Pecan Creek Dr. Bigelow;” also in pencil 
“Hb Torrey Fort Smith.” 

No collections antedating 1873 have been found from Louisiana although Engelmann 
included that state in his range; he may merely have been influenced by the proximity 
of the two regions. 

Only a few Texan collections bear his determination mollis; they are: F. Lindheimer 


“a 
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417, “unusually small specimen, spiked, rocky prairies near the Comale,! New Braunfels, 
June, 1845” (M 148407); the flowers have a thick style, as noted on the sheet by Trelease, 
and the raceme and leaves conform to Engelmann’s description; the label, in English, 
is merely a translation of Lindheimer’s German one. Two other very similar sheets were 
collected by Lindheimer; one (M 148404) has a leaf, a few flowers with swollen style 
and two bits of inflorescence; the other (M 148761?) is an aggregate, some flowers 
Y. rupicola, the broader leaves, raceme and other flowers Y. arkansana, some extremely 
narrow, filiferous and keeled leaves unidentifiable; this aggregate was determined by 
Trelease as “‘Y. longistyla, in part;’’ this name, as noted under Y. constricta, was prob- 
ably a slip or an earlier choice for his name Y. tenwistyla; both sheets are from New 
Braunfels, the first dated 1850, the second May, 1873. Also, from “Rocky prairies, near 
... New Braunfels” is a panicle (M 148760) with well-pressed flowers and a pencil 
sketch of these; it is clearly Y. rupicola; Engelmann’s misidentification of it, as var. 
mollis, may in part explain his panicle-concept of this commonly racemose plant.’ There 
are other sheets of Y. arkansana collected by Lindheimer in the New Braunfels region 
but, since there is no indication that Engelmann identified them with his variety, they 
need not be discussed. Lindheimer 176 [or 146 ?| attributed to Industry, Texas (M 
148759), which Engelmann identified as var. mollis, has been mentioned under Y. con- 
stricta Buckley; this misidentification may also have contributed to his panicle-concept. 
He identified the Charles Wright collection of 1851 from “Hills on the Blanco” (M 148767) 
as “Y. angustifolia ?;” excluding certain flowers with slender style this seems to be 
Y. arkansana. The A. Schott collection of June, 1873 (M 148419, 148420), determined 
as var. mollis, is unimportant since taken from a cultivated plant of unknown origin, — 
“from Kansas?” 

To summarize: the sheets which bear an important part in Engelmann’s concept 
are: Engelmann 182 (M 148399) from Arkansas, selected as type (and the Bigelow col- 
lection from Pecan Creek, Oklahoma, which should be considered with it), and Lznd- 
heimer 417 (M 148407) from New Braunfels, Texas, which is an excellent example of 
inflorescence, foliage and flowers; these exemplify his raceme-concept; collections illus- 
trating his panicle-concept are identified is one instance with Y. rupicola Scheele, in 
the other with Y. constricta Buckley. 

Trelease wrote (1902): ‘‘The specific name Arkansana, here used, is applied in defer- 
ence to the prevalent American practice in nomenclature, Engelmann’s varietal name 
mollis (1873) having been similarly used under Y. gloriosa by Carriére, in 1860.” 

His concept of Y. arkansana differs little from Engelmann’s. The inflorescence 
(in his description) is ‘about 1m. high, racemose or very rarely with a few branches, 
glabrous,” (in his key) ‘‘racemose or branched close to the leaves;”’ the first permits a 
little leeway in the position of the branchlets, never very numerous, and might include 
the small panicles occasionally found among the racemes; the style is “green, usually 
very tumid below;” the leaves are “grass-like, flexible” (key) as in his species Y. Lowzsz- 
anensis and Y. tenuistyla; their similarity to those of the last is stressed further (descrip- 
tion) by “Aspect and foliage of Y. tenuistyla.” The capsule of Bigelow’s Pecan Creek 

1Qne Gray Herbarium sheet is labelled “417 Yucca Stony prairies (very small specimen) Comale. June, 
1845;” it was probably Lindheimer’s but from a different plant; the style seems more slender than that of the 
Missouri sheet, — J. F. Macbride in 1918 determined it as “Yucca tenuistyla Trelease ?”? but it is possible that, 
ie arying, it resembled the one found in Y. arkansana; an unattached leaf may not belong here. This sheet 


2 The herbarium numbers cited as 148761 and 148760 are not clear and should perhaps read 148781, 148780. 


3 Trelease’s misidentification of this specimen may explain the “often deeply parted” style which he at- 
tributed to his Y. tenwistyla; the style found in the Lindheimer collection from Galveston Island (M 148758), 
here chosen as type of his Y. tenuistyla and discussed under Y. constricta is not the same. 
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collection already mentioned is somewhat verrucose and roughened; Trelease noted the 
fruit of Y. arkansana as smooth but, in Texas certainly, the capsule conforms closely 
to that of the type. 

Trelease cited: “From about Catoosa, I. T. (Bush, 1278) and Little Rock, Ark. 
(Engelmann, May, 1837) and to the vicinity of San Antonio, Tex.” Bush 1278 (M 
148398) is of leaves only and noted as common; while presumably our species, material 
is inadequate; the Engelmann collection, his 182, has been discussed. Many other 
Texan specimens uncited by Trelease bear his determination Y. arkansana. 

The names cited as synonyms of Y. arkansana by Trelease which are based on 
Yucca stricta Sims (Bot. Mag. 48: t. 222, 1821) indicate an attempt to associate with 
Y. arkansana various concepts which are only partially based on Sims’ plant which 
Trelease stated (under Y. glauca stricta [Sims] Trelease) was “‘said to have been introduced 
a few years before from the Carolinas, by Mr. Lyon...” His first application of the 
name Y. glauca stricta (Sims) (Rep. Missouri Bot. Gard. 4: 206, t. 22, fig. 4, 1893) was 
to a plant which he later identified with Y. arkansana; the same year he transferred the 
name to his concept of a plant from Seward Co., Kansas (see under Y. glauca var. 
Gurneyt) ; Coulter (Contrib. U.S. Nat. Herb. 2: 437, 1894) used the name, sensu Trelease, 
in writing of the plant now called Y. arkansana. We find the name on various herbarium 
sheets identifiable with that species. 

Baker (Gard. Chron. 923, 1870) attributed to Sims’ species “wild specimens... 
gathered in Texas and near New Orleans, both by Drummond...” and Hemsley 
(Garden, 8: 132, fig., 1875) recorded it as “Reported by Sims from Carolina but the 
dried specimens in the Kew Herbarium are from Texas and New Orleans...” Baker’s 
later Y. angustifolia var. stricta (Sims) (Jour. Linn. Soc. Botany, 18: 227, 1880) was 
based on “Wright 686! 1911!” and wrongly identified with Engelmann’s Y. angustifolia 
var. mollis; for, while one sheet of Wright 1911) (G) which bears a reference to this Baker 
citation can perhaps be identified with Y. arkansana yet the name stricta, based on a 
plant from one of the Carolinas, is inapplicable to it and cannot be considered in this 
connection. It is improbable that the Sims plant, growing in 1821 in the Fulham Nursery 
and not found in the Kew Herbarium in 1875 by Hemsley, could ever be located now. 

Yucca arkansana is an inconspicuous plant, its short inflorescences and greenish 
flowers attracting little attention in the tall grasses which it frequents; it occurs, not 
in large stands, but in small colonies which are scattered, in Texas certainly, over a 
wide area. It might readily be mistaken for Y. glauca in habit of plantand of inflorescence 
and in appearance of flower, — Engelmann’s classification seems reasonable in many 
respects; indeed, it seems possible that much of the Y. glauca attributed to Texas, may 
be Y. arkansana instead. Its grass-like leaves differ in texture from those of the more 
northern plant and its fruit is evidently more perishable and soon turns dark brown or 
black. The portion of the stem to which the leaves are attached, although occasionally 
nearly ball-shaped (McKelvey 2873), is generally slender, the leaf-base in consequence 
little broadened and rather flat; in texture the epidermis of this leaf-base sometimes 
suggests the scales of an onion. Inflorescences, while usually slender, are sometimes 
quite robust (taller, with more numerous, larger flowers and broader, longer bracts), — 
such seem to be more common in Oklahoma and in Arkansas than in Texas. Short or 
abortive branchlets are produced on many inflorescences and small panicles, not always 
of an entirely normal appearance, occur very occasionally with the more usual racemes. 
The variety of Y. arkansana later discussed is distinguished by an exserted, panicled 

‘The number /9// was applied to more than one Wright collection; the Gray Herbarium sheet is perhaps 


Y. arkansana although more suggestive of a hybrid. The label reads ““C. Wright, Coll. N. Mex. 1851-52;” it is 
not possible to learn the region of collection but Texas seems more probable than New Mexico. 
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inflorescence; from regions just east of the Edwards Plateau it extends mainly east and 
southeast. 

Beyond Texas the writer has only found Y. arkansana in southern (Bryan Co.) 
and northern (Garfield Co.) Oklahoma, but records indicate its extension east and west 
through the central part of the state at least. In Arkansas, from the western border 
(Sebastian Co., Little River Co.) it reaches Pulaski Co. where the type locality is situated, 
or approximately to the center of the state. From the northeastern border of Texas 
it extends southwestward, to near the Rio Grande. The “Plant Areas” map of the 
Catalogue of the Flora of Texas (Texas Agric. Exper. Station Bull. 550, fig. 1, July, 1937) 
attributes VY. arkansana to Area 1 (Timber Belt) and Area 4 (Blackland Prairies). From 
the records, however, it seems also to extend into Area 5 (Edwards Plateau) where it is 
frequent at the eastern end, and Area 3 (Rio Grande Plains) where it occurs mainly to 
the north. . 

At Ridgetop, a low hill on the outskirts of Austin, grow some small yuccas which 
were brought to the writer’s attention by Dr. B. C. Tharp of the University of Texas. 
It has been impossible to separate these from Y. arkansana; they seem to represent a 
young colony with members flowering, as do those of various other species, when still 
very small. Occasional panicles grew with or near the prevailing racemes. A similiar 
colony of small plants was seen not far east of Putnam, Callahan Co. (McKelvey 2861). 
Dr. Tharp (in litt. August 9, 1939) wrote: “I think I should have no trouble in bringing 
myself... to support your view relative to dwarfed plants at Ridgetop. The reason 
I had thought it likely to be distinct was because there are no intermediate distributional 
points between its highly chalky habitat (in which habitat it is found in a great many 
localities in this region) which stands in great contrast to the always sandy habitat in 
which your proposed var. paniculata occurs. The associated plants in the two types of 
locality are largely of distinctly different species which also caused me to think this 
Ridgetop plant distinct...” Yucca rupicola prefers a limestone soil (the principal 
ingredient chalk) and Y. arkansana is often found near that species; McKelvey 2806, 
2869, 2870, 2871 (Y. arkansana) were growing in “white soil, on broken, chalky ledges;” 
while McKelvey 2781, 2782 (Y. arkansana var. paniculata) grew in sand. There is no 
doubt that certain yuccas show a distinct preference in regard to soil but this does not 
seem to be true of all. In fact McKelvey 2532A (Y. arkansana) from Blackland, Rockwall 
Co., which was collected by Dr. Tharp (his no. 2) bore the note “ ‘Chalky’ or gravelly soil, 
Central Texas” [italics mine]. Many herbarium collections of Y. arkansana from Texas 
come closer to this small plant than to the more robust form of the species. 

Ridgetop collections are McKelvey 2532C (collected by Dr. Tharp, May, 1931, his 
no. 3), 2613, 2614, 2614A (April 7, 1932), 2784 (May 16, 1932); 2613 includes material 
from seven inflorescences, 2784 from four. Most inflorescences were short, few-flowered, 
very slender, often only 0.4-0.6 m. tall, —in the mature species they are commonly 
0.6-1 m. in height; an occasional stouter, though not much taller, raceme with larger 
bracts was noted (McKelvey 2614) and an occasional tiny panicle, few-branched and 
few-flowered (McKelvey 2532C). Plants grew a little separated from each other as if 
from offsets; some seemed to die after producing an inflorescence but they were not 
uprooted and subterranean stems may have been present. Leaves were grass-like in 
texture, white-margined, moderately filiferous, younger ones (in the center of a head) 
broader than older, outer ones. The swollen style was bright green at anthesis, the erect 
stigmas white, the ovary pale green. Capsules were symmetrical or constricted. Plants 
were in fine flower in mid-May, 1932. 
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A 
Yucca arkansana var. paniculata,! var. nov. 


? Yucca Louisianensis Trelease in Rep. Missouri Bot. Gard. 13: 64 (1902), in part (as to Ball 558 
and as to t. 34, fig. 2). 

Distinguished from the typical form by its exserted, panicled inflorescence 0.7-1.3-— 
1.8 m. in length overall (scape 0.4-1-1.3 m. in length, somewhat longer than flowering 
portion); inflorescence proper with 12-30, slender, mainly erect-ascending branchlets 
(basal ones 12-20 cm. in length, those above 17-30 cm., uppermost 7.5-17 cm.) and 
short (15 cm.) to long (41 cm.) racemose tip; flowers as in typical form; capsules ca. 
4-5 cm. in length, usually slightly obovoid and much constricted near middle, with thin, 
rather fragile wall and smooth to roughish epidermis. Mature leaf-blade much as in 
typical form, 25-53 cm. in length, 1.3-1.5-—rarely 2 cm. in breadth at widest point 

which is at or slightly above the middle. 
Range. Central Texas, in the region east of the eastern end of the Edwards Plateau. 
For range map see p. 150. 


Texas. Bastrop Co.: Between Bastrop and Austin, May 16, 1932, McKelvey 2782 (AA; 
type).— Not far west of Bastrop, May 16, 1932, McKelvey 2781 (AA).— At Butler Railroad Station, 
7-8 miles east of Elgin, August 24, 1932, (collected by B. C. Tharp) McKelvey 2885, 2886, 2887, 2888, 
2889, 2890, 2891 (AA). 

The writer has segregated as Y. arkansana var. paniculata, certain plants which, 
except as to panicled inflorescence seem in all respects similar to the typical form; all 
are from a rather concentrated area approximately east of the eastern end of the Edwards 
Plateau, in Bastrop Co. Trelease attributed his Y. Louisianensis to the southeastern 
end of Indian Territory [ = Oklahoma] whence it crosses southwestern Arkansas and 
continues southeast across a great part of Louisiana; the writer has done no field work 
in these regions. Since the new variety and Trelease’s species appear to be very similar 
it seems well to discuss in detail his concept and the collections which he cited or other- 
wise identified with Y. Louisianensis. 

The similar and contrasting characters noted by Trelease in separating Y. Lowis- 
zanensis from the nearly allied Y. arkansana are: (1) “grass-like, flexible” leaves (‘as in 
the last [Y. arkansana] or wider”); (2) a glabrous or “mostly pubescent’’ inflorescence 
“amply panicled on a long scape”’ (in Y. arkansana “racemose or branched close to the 
leaves,” glabrous); (3) a “variously tumid and deep green, to pale and oblong”’ style 
(in Y. arkansana “green, usually very tumid below’); in Trelease’s key the style of 
both species is “swollen, green;” (4) juxtaposition of fruit characters is not very clear. 
We know from the above that the leaves in both species are very similar although at 
times considerably broader in Y. Louisianensis (“.. . exceptionally 40 mm. wide . . A: 
that the style of both is at times swollen and green although the description, not the 
key, also attributes a “pale and oblong” one to Y. Louisianensis. The main difference 
lies in the form, exsertion and pubescence of the inflorescence; there is no great step 
between the raceme which is “branched close to the leaves’? (as in Y. arkansana of 
Trelease’s key) and the panicle; the description of Y. arkansana states that the inflores- 
cence was “racemose or [less specifically than the key] very rarely with a few branches.” 

The name chosen by Trelease indicates the importance of specimens from the state 
of Louisiana. He cited (1) Ball 558 from Alexandria, Rapides Co., in the center of the 
state of as well as (2) his own collections from Alden Bridge, Boissier Co., and (3) from 
Minden, Webster Co., in the extreme northwestern corner. 

(1) Carleton R. Ball 558 is found on five sheets? and was collected June 6, 1899, 


‘A varietate typica differt inflorescentia paniculata evidenter exserta. 


*Lovuistana. Rapides Co .: Vicinity of Alexandria, a single plant in dry pine woods, June 6, 1899, 
C. R. Ball 558 (N) (W 382829, 960812) (G; 658 changed to 558) (M 148578; type of Y. Louisianensis Trel.) (M 
148579, numbered 658). 
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“in the vicinity of Alexandria;” since each label notes ‘“‘single plant in dry pine woods” 
it seems probable that a sixth sheet labelled Ball 658 (M 148579) was wrongly numbered, 
the material is the same; on one other sheet (G) the number 658 at one time was changed 
to 558. The leaves of all six sheets are very similar — they might represent Y. arkansana 
or Y. Louisianensis — although none are so broad as those of Trelease’s own collections 
later discussed; with the exception of one sheet (G), with foliage and a bit of root-stock 
only, all include parts of a panicled, puberulous inflorescence; a single flower is similar 
on four sheets, the best example (N) showing clearly the stoutish ovary and rather thick, 
swollen style associated with Y. arkansana; one of such a form is always, except in hybrid 
forms, a darker green than the ovary at anthesis; a young fruit is present on two sheets. 
Since Ball 558 was the first collection cited by Trelease, from the state emphasized in his 
choice of name, and since it conforms in important characters to his key and description 
it has been chosen as type of his VY. Louisianensis; the type sheet is at the Missouri 
Botanical Garden (M 148578). 

(2) The labelling of Trelease’s Alden Bridge and Minden collections demonstrates 
the difficulty of identifying capsular yuccas from foliage alone. Alden Bridge (M 145596) 
consists of two leaves, one about 2 cm. at widest point, the other over 4 cm.; Trelease 
identified the first as ‘‘outer leaf,” the last as “inner leaf,” and wrote on the sheet: “This 
where Y. mollis ought to be, and notwithstanding the width of leaf is probably that;” 
the label (with locality of collection) bears the determination Y. filamentosa; on another 
label “Y. mollis = Y. arkansana”’ is scratched through leaving two other determinations, 
“ = Y, flaccida” and Y. Lowisianensis. 

(3) The Minden material (M 148597-148600) bears three determinations, Y. mollis, 
Y. flaccida, Y. Louisianensis; since cited under the last-named species this determination 
was probably the final one. Trelease’s text-comment, ‘Apparently a western derivation 
of the same stock as the eastern Y. filamentosa and Y. flaccida, to both of which it bears 
some relationship, while apparently distinct from either,” explains the many changes. 
On one sheet (M 148600) Trelease wrote, ‘‘Probably an extreme of Y. Arkansana.”’ 
None of these plants are shown in Trelease’s plates. The similarities noted by him are 
very evident ones. The eastern species are much cultivated and there is a possibility 
that these plants may have been escapes or even hybrids of cultivated and native plants. 
Under Y. Louisianensis Trelease noted that ‘‘At Dallas, where Mr. Reverchon has long 
cultivated this and Y. rupicola, spontaneous hybrids occur...” and McKelvey 1667 
from Cedar Hill, Dallas Co., suggested the possibility of an escape or a hybrid. It has 
not been possible to reach any conclusion in regard to the above collections. 

The Texan specimens cited by Trelease are: Jefferson, Trelease, Dallas, Reverchon, 
Texarkana, Trelease. The first (M 148604) was from “Richard Crane’s place, 44 m. 
E. of Jefferson, [Marion Co.,| Tex.,”’ May 21, 1902; of foliage only, it cannot be deter- 
mined; a photograph (M 148601) may show this plant but there is only a head of leaves. 
Many Reverchon specimens from Dallas have grass-like leaves and most have racemose 
inflorescences; none bear Trelease’s determination Y. Louisianensis; they are discussed 
following Y. pallida. The Texarkana collections (M 148602, 148603) are of leaves only; 
the first is from ‘‘Morris place, 4 m. N. of Texarkana, [Bowie Co.,] Tex.,”’ May 2, 1902, 
and refers to a photograph (M 148601) reproduced in Trelease’s Plate 32, fig. 2, showing 
foliage only; the second sheet is merely labelled ‘“Texarkana,” the number “153/03” 
indicating a Missouri Botanical Garden record. Leaves of both these sheets have an acute 
apex and are, therefore, closer to the eastern Y. filamentosa than to the species under 
discussion; the margins are wavy and twisted, suggesting Y. rupicola; two, certainly, 
grew on private property and may have been introduced; there is also the possibility 
of hybrid origin. 
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Trelease did not cite his own Texan collections from Hughes and Hughes Springs, 
Cass Co., but his Plates 33 and 34 show a plant and flowers therefrom. There are eleven 
sheets of material (M 148605-148609; 148611-148015) (AA); six are of leaves only, 
five include flowers and two (in addition) fruit; the foliage in all is grass-like. All flowers 
have a slender, oblong style with the exception of a few (M 148608) in which it is shorter 
and ovoid, — these two forms of style are illustrated in Trelease’s Plate 34 where the 
dark green color of the swollen style is apparent even in the black and white plate (fig. 2); 
while these flowers may have come from adjacent plants the writer does not believe that 
they represent the same species although, as stated above, Trelease’s description attrib- 
utes two forms and colors of styles to Y. Louisianensis. The fruit does not clarify the 
form of style, — on most it is broken, in one instance it, now, looks slender. An unpub- 
lished photograph (M 145610) determined as Y. Louisianensis was taken at Hughes 
Springs in May, 1902, and shows an inflorescence of different form from the one of 
Trelease’s Plate 33, taken in the same region; while in both the flowering portion is 
much exserted, it is open (the rather low branchlets spreading) and branched to the 
base in the first, in the second the flowers begin below the branchlets, directly along 
the central axis, and the erect-ascending branchlets have produced a congested effect 
above; the overall height is not given for either!; Trelease names no dimensions for the 
inflorescence of Y. Louisianensis; his concept of Y. constricta includes inflorescences 
“about 1.5m. high...’ Fruit is not illustrated but in the collections this is so similar 
that, although labelled from slightly different localities, it might have come from one 
plant and been divided between sheets M 148608 and 148600. 

It seems possible that the unpublished photograph mentioned above and some of 
the collections (flower with slender, oblong style) may represent Y. constricta Buckley 
(not Trelease) although that species’ range does not extend continuously to Cass Co. 
so far as now known; the flowers do not resemble those of Ball 558 (type of Y. Louis- 
ianensis). The remainder (flowers with swollen, green style) resemble those of the type 
and appear to be Y. Louisianensis. There is one other possibility: Y. arkansana is known 
to grow not far away and these different styles may be indicative of a hybrid race, between 
that species and Y. constricta; such races are not rare and Trelease’s concept suggests 
such a one. 

Trelease’s citations from Indian Territory, now Oklahoma, offer material of little 
value: Butler, Atoka, [Atoka Co.,] May, 1874 (M 148581), has one flower (with slender, 
nearly oblong style), a fragment of capsule, and, from the leaf-bases, two juvenile leaves; 
a second sheet (M 148580) has one mature, grass-like leaf; the slender style does not 
indicate Y. Louisianensis and it is impossible to learn anything of the form of inflorescence. 
Ferriss, Standley, [Pushmataha Co.,] and Trelease, Poteau, [Le Flore Co.,] seem to be 
- on one sheet although the material is all attributed to Ferriss; a postcard from that 
collector states that he sent from Standley [now spelled Stanley on the maps] two old 
inflorescence stalks but, on a Trelease label, the leaves are also attributed to him; they 
are grass-like and the inflorescence panicled; the species cannot be identified and these 
collections are not cited. 

To summarize: Of the Louisiana collections cited by Trelease only Ball 558 is a 
satisfactory representative of his Y. Louisianensis, the remainder cannot be determined 
with assurance; nor can the Texan collections although the bulk of the material is tenta- 
tively referred to Y. constricta Buckley; the Oklahoma collections must be disregarded 
because of their incompleteness. Trelease’s Y. Louwisianensis appears to have been an 


1 Estimating the leaves in Plate 33 as about 0.6 m. long, the average of the Hughes Springs collection, the 
inflorescence overall must have approximated 2.5 m. at least. 


YUCCA ARKANSANA VAR. PANICULATA 159 


aggregate concept, including two, or with the Alden Bridge and Minden material, perhaps 
even more species; the possibility of a hybrid strain cannot be overlooked. 

The considerable distance intervening between the region where Y. arkansana var. 
paniculaia is known to be indigenous and the one (Rapides Co., Louisiana) to which, 
on the basis of his cited material, Trelease’s VY. Louisianensis can be definitely attributed, 
makes their identity somewhat questionable. Moreover, certain attributes of the two 
plants cannot be satisfactorily reconciled. For example Trelease does not give the height 
of inflorescence associated with his species, merely noting in the key “ . . . amply panicled 
on a long scape;” that of Ball 558 was only 0.7 m. long; as stated above, the height of 
the one of Trelease’s Plate 33 has been “‘figured” as about 2.5 m. in height; the two 
inflorescences included in the type of Y. arkansana var. paniculata were 1.3 and 1.4 m. 
in height and in the seven collections made by Dr. Tharp they ranged from 1.3-1.8 m., — 
of short to moderate height therefore. Nor are any of the leaves of this variety, which 
averaged 1.3 cm. (in one instance 2 cm.) in width as broad as some of those attributed 
to Y. Lowisianensis which were “... 10 to exceptionally 40 mm. wide...” Nor was 
any inflorescence of the variety pubescent, that of Trelease’s species was “glabrous or 
mostly pubescent...” 

None the less it seems possible, although for the above reasons unjustifiable to assert 
at the present time, that the two are the same; were this the case the discrepancies may 
be explainable perhaps as representing peculiarities and instabilities common on range 
outskirts, — for eastern Texas (the range of the variety) would represent the western 
limits of Y. Louisianensis. 

Despite the unsatisfactory quality of the collections associated with Y. Louisianensis 
there is good reason to suppose that Trelease’s species must be a common plant in areas 
approaching nearer to the range of the variety than does central Louisiana; for example 
in the Timber Belt of northeastern Texas (Marion, Cass and Bowie Counties), in south- 
western Oklahoma (Atoka, Pushmataha and La Flore Counties) and in northwestern 
Louisiana (Boissier and Webster Counties), all adjacent to each other. A photograph 
taken by E. J. Palmer on May 12, 1925, at Ruston, Lincoln Co., in northcentral Louisiana 
(near the counties cited by Trelease) shows a group of acaulescent yuccas with noticeably 
broad leaves and usually much exserted, panicled inflorescences, the flowering portion 
in but one instance (where an injury is suggested) slender-ellipsoidal in form; probably 
illustrative of Trelease’s species, these plants are not far different in aspect, except as 


’ to greater breadth of leaf, from those of Y. arkansana var. paniculata. It is also possible 


that Trelease’s species may extend farther north than he indicated, for in June, 1931, 
between Joplin and Springfield, Missouri, a plant (McKelvey 2521) suggestive of Y. 
filamentosa of the east — but perhaps the one under discussion — grew along the road- 
sides; it was then thought to be an escape for the region was well populated. Yucca 
Loutsianensis may even spread west from northeastern Texas or into Dallas Co., near 
Cedar Hill. See p. 63. 

As type of Y. arkansana var. paniculata, McKelvey 2782, collected May 16, 1932, 
from between Bastrop and Austin, Bastrop Co., has been selected; it consists of flowers, 
old capsules and foliage. These inflorescences differed considerably in number of branchlets 
but were panicled with flowering portion raised well above the leaves; only one attained 
1.3 m. in height overall; the style was bright apple-green and in form similar to that of 
Y. arkansana; the foliage was grass-like and did not exceed 1.3 cm. in breadth. An old 
negro explained that, ‘‘excusin’”’ ones he could not see from where he stood, these were 
the only yuccas in the vicinity. They grew in a sand and gravel soil, associated with 
oaks, hickories and junipers. From just west of Bastrop came McKelvey 2781, young 
inflorescences and leaves. . 
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Dr. B. C. Tharp in August, 1932, forwarded seven fine numbers of fruiting panicles 
and foliage which he had collected not far from Elgin (near the Butler railroad station), 
Bastrop Co.; these have been given the McKelvey numbers 2885-2891. These inflores- 
cences ranged from 1.3—2 m. in length approximately; in each instance the scape was 
longer than the flowering portion; this had 12-16 or more often 25-30 branchlets which 
were always fragile, slender and held erect-ascending; they varied in length from 20-30 
cm., the basal and uppermost shorter than those near the middle. Fruit was small, 
about 4-5 cm. in length, usually obovoid (shaped rather like a Bartlett pear), and were 
for the most part constricted and distorted; the remains of the neck of the ovary formed 
very short, slender, fragile, usually recurved tips at the apex of the valves. The foliage 
of all was grass-like and varied in length from 25-45 cm. to 60 cm.; the blade was narrowed 
for a short distance above its union with the base, then broadened to the middle or 
oftener above; the greatest width was 1.3 or exceptionally 2 cm. The base of the leaf 
was about as long as broad at union with the stem. 


SERIES 6. GLAUCAE, SER. NOV. 


Margins of leaf-blade composed of fibres and paper-like tissue which gradually 
separate from main body of blade; leaf-blade wiry in texture; style bright apple-green 
(darker than ovary at anthesis), stout-ovoid, the 3 lobes considerably swollen below, 
reaching at most to shoulders of ovary; stigmas usually erect at anthesis. 


Members of the series Glaucae are characterized by a stout, ovoid style of a deep 
apple-green color at anthesis and by erect stigmas; they differ from the Arkansanae, in 
which this organ is similar in form and color, in their wiry rather than grass-like leaves; 
the capsules of Y. glauca are stronger-walled than those of Y. arkansana and of a different 
form; those of Y. campestris while more fragile and stouter for their length than those 
of Y. glauca likewise differ in form from those of Y. arkansana. 

The well-known Yucca glauca is of extremely wide range although it seems evident 
that many yuccas which have been identified with it belong elsewhere. One such, 
Y. angustissima, is of more western and southern range; although Trelease’s range map 
confines it to extreme northwestern Arizona and adjacent Utah and Nevada it probably 
extends considerably farther east; it differs from Y. glauca in style and in fruit. Another 
plant mistaken for Y. glauca is Y. Standleyi (believed to be identical with Y. Baileys 
Wooton and Standley except for the type collection); this begins farther northwest than 
Y. glauca but eastward their ranges appear to interlock in the mountains of northern 
New Mexico, of Colorado and probably elsewhere; the two are separable upon style and 
foliage characters, — Y. Standleyi producing rather symmetrical heads of rigid, filiferous 
leaves with extremely sharp spine, those of Y. glauca asymmetrical, the leaves flexible 
and, in the main, non-filiferous after the immature stage; the spine is less evident. Yucca 
Harrimaniae (separable from Y. glauca by foliage, style and fruit characters) is, like 
Y. Standleyi, mainly a plant of high altitudes and, although possibly extending farther 
east than that species, seems to have much the same range in the mountainous regions 
mentioned and where Y. glauca is also found. It seems probable that Y. Harrimaniae 
and Y. glauca have been confused at times because of their somewhat similar leaves and 
inflorescences. Yucca intermedia, the common species of central New Mexico, has a 
more southern range than Y. glauca and is separable therefrom upon style and to a 
lesser degree fruit characters; both produce simple racemes (tallest in Y. intermedia), 
or not infrequently racemes with basal branchlets or even occasional panicles; in the 
regions assigned to the varieties of each a panicled inflorescence prevails; that of Y. glauca 
var. Gurneyi, concentrated in the general region of southwestern Kansas and adjacent 
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states, produces a long, conspicuous racemose tip at the base of which are many long, 
wide-spreading branchlets; on the inflorescence of Y. intermedia var. ramosa which 
spreads eastward from the vicinity of Willard, Torrance Co., New Mexico, the branchlets 
start near the base but extend upward along the rhachis to the base of a short racemose 
tip; the panicles of both varieties start well down among or near the top of the foliage. 
Although the panicle is strikingly different in appearance from the typical raceme in 
both species it seems to indicate greater vigor mainly, and occurs, curiously, in country 
which to the superficial observer appears arid, sandy and productive of little but desert 
vegetation; but the Kansas region when farmed is productive of good wheat crops and 
basically is doubtless better than it appears; the same may be true of the New Mexican 
region east of Willard and on to the Texas border; cattle ranged there and, unless protected 
in the railroad right of way, Yucca inflorescences were difficult to find. 

The type specimen of Y. glauca has not been located. It was collected by Thomas 
Nuttall in 1811, on his trip to the upper Missouri, probably in the vicinity of Fort Mandan, 
North Dakota; so far as known no other species is indigenous to the plains country of 
this region so that it seems fair to assume, although the original description is none too 
helpful, that his plant was the one under discussion here. John Bradbury evidently 
discovered the same Yucca a few months earlier than Nuttall, not far from the mouth 
of the Platte River in Nebraska. 

The new species Y. campestris attributed to the Glaucae, is only known at present 
from the Plains Country of western Texas. It is very similar to Y. glauca in foliage 
(although for the most part narrower) and in form and color of style but differs in the 
more fragile, panicled inflorescence of ellipsoidal form and in the fragile-walled, stouter 
capsules. It seems possible that the “Y. glauca” attributed to western Texas may, 
in so far as the panicled form of that species is concerned, represent Y. campestris. 
No racemes identifiable with Y. glauca have been found in Texan collections; it would 
seem strange, however, if the species did not enter the northern part of the Panhandle. 


YUCCA GLAUCA 


Yucca glauca [Nuttall in] Fraser, Catalogue of New and Interesting Plants... 
Fraser’s Nursery, 1813; reprinted in Pittonia, 2: 119 (1890). — Trelease in Rep. Missouri 
Bot. Gard. 4: 205 (1893); 13: 59, tt. 23, fig. 2, 24, fig. 2, 25, 83, fig. 9, 93, fig. 1 (range 
map) (1902). — Wooton and Standley in Contrib. U. S. Nat. Herb. 19: 136 (1915), 
excluding certain cited localities. Not Y. glauca Sims (1826). 


Yucca angustifolia Pursh, Flora Amer. Septentrionalis, 1: 227 (1814). — Nuttall, Genera N. Amer. 
Plants, 1: 218 (1818). — Sims in Bot. Mag. 48: t. 2236 (1821). — Engelmann in S. Watson, 
Botany, King Report, 496 (1871); in Trans. Acad. Sci. St. Louis, 3: 50 (1873); in Rothrock 
Catalogue, Botany, Wheeler Report, 6: 270 (1878), excluding certain cited regions. — Trelease 
in Rep. Missouri Bot. Gard. 3: 163, tt. 8, 51, 7 figs. (1892). 


Plants acaulescent or with short stem about 0.3 m. in length, producing one head 
of leaves or small to large and confused clumps with a variable number of heads, in small 
colonies or, in certain regions, in large stands. Head of leaves rather untidy in appear- 
ance, asymmetrical, the blades of varying lengths, often with dead foliage intermingled 
with living. Base of mature leaf rather small in proportion to blade, near-triangular, 
ca. 5 cm. in breadth at insertion, median length 4-5 cm., at union with blade 0.9-1 — 
occasionally 2 cm. in breadth, rather flat throughout and little thickened at any point, 
margins often thin and brittle, epidermis turning yellow or brown. Blade of mature 
leaf short (20-45 cm.) or long (60 cm. or more), usually moderately slender, slightly 
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narrowed for a short distance above union with base, then slightly broadened to widest 
point near, usually above, middle where 0.7-1 cm. in breadth, thence tapered to acuminate 
apex, or tapered from union with base to apex, usually straight, sometimes falcate, little 
thickened at any point, plano-convex for greater part of length, concavo-convex near 
apex, coarse, rather stiff, smooth on both surfaces; leaf-margins usually white or gray, 
at times with a few, fine, rather straight fibres separating near base; spine short and 
blunt or long and acicular. Inflorescence for most part a simple raceme, 0.4-1 m. in 
height, occasionally with a few basal branchlets, rarely a small panicle, slender or stoutish; 
inflorescence proper starting among leaves (scape extremely short), well-filled but not 
crowded at anthesis, at times open, expanding from base upward; pedicels stoutish, 
short or long, terete; bracts on scape few, 6-8 in number; those near base slender, in- 
conspicuous, nearly leaf-like, drying from base upward; those just below inflorescence 
proper long- to short-triangular, somewhat thickened and purplish in center for entire 
length, with extremely thin, fragile, white, papery margins, drying from tip downward; 
those bracts near base of inflorescence proper similar to those on upper scape but slightly 
smaller, near top of inflorescence much reduced in all proportions; an extremely small, 
fragile, white bractlet often present at base of pedicels; flowers with heavy fragrance, 
medium-sized, campanulate or extremely globose, with base (united portion of perianth) 
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Map 8. Ranges of Yucca GLAuCA (QO), YuccA GLAUCA var. GURNEYI (X), and YUCCA CAMPESTRIS (@). 
The type locality of Yucca GLAuCa is probably in the general vicinity of Fort Mandan, North Dakota. 
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spreading-cup-shaped, or perianth-segments free from each other nearly to pedicel; 
perianth-segments commonly very concave, brittle, greenish cream frequently tinged 
with rosy brown; filaments sturdy, stout, their major lower portion often spreading 
from point of attachment, their clavate tip erect-ascending; anthers about 4 mm. in 
length, sagittate; pistil about 3.2 cm. in length; ovary 2 cm., stout for its size, usually 
obovoid, at times oblong-cylindric, with or without conspicuous shoulders and short 
neck, yellow-green; style ovoid, much enlarged near base, bright apple-green (darker 
than ovary at anthesis), sometimes pubescent, terminating at base in 3 short, acute, 
stout lobes, at apex in 3 erect or scarcely spreading, short, thickened, white stigmas; 
fruit rather small, stoutish, 4.5-5 — rarely 5.7 cm. in length, 2 — rarely 2.5 cm. in breadth, 
mainly symmetrical, occasionally constricted, obovoid or oblong-cylindric, mucronate, 
capsular-wall strong, epidermis somewhat roughened but not conspicuously, smooth 
along primary dissepiments, at dehiscence splitting on primary fissures for entire length, 
on secondary for about 14 of length of capsule, 3 carpels round-backed near base, flat- 
tened or concave above, with or without median rib, erect-ascending after dehiscence; 
old floral base short, 0.3-0.7 cm. in length, stoutish; seed medium-sized, slightly glossy. 

Range.! Extending from the region where New Mexico, Oklahoma, Texas, Kansas 
and Colorado adjoin, northwest, north and northeast; a plant of plains, badlands and 
mountains. 


OKLAHOMA. Beaver Co.: Just west of Forgan, June 1, 1931, McKelvey 2492A (photos. 111- 
10, 11, 12; pl. LX) (AA). Roger Mills Co.: Antelope Hills, May 26, 1935, G. F. Goodman 2611 
(M 1117922). Ellis Co.:? Sandy Valley, near Shattuck, June 7, 1914, R. L. Clifton 3195 (G). 

New Mexico. UnionCo.: On hills south of Des Moines, May 29, 1931, McKelvey 2435, 2436; 
same locality, June 2, 1934, McKelvey 4879 (AA). — On isolated hill a short distance north of Des Moines, 
June 2, 1934, McKelvey 4874, 4875 (AA). Colfax Co.: In city limits of Raton, May 31, 1934, 
McKelvey 4860 (photos. 155-6, 8; pls. LVII, LVIII) (AA). — Between Capulin and Raton, June 3, 1934, 
McKelvey 4877, 4878 (AA). 

Kansas. Ford Co.: Five miles west of Dodge City, June 11, 1934, (collected by O. Z. Hamilton) 
McKelvey 4948 (AA). Hamilton Co.: Vicinity of Syracuse, September 15, 1912, J. N. Rose and 
W. R. Fitch 17045 (N). Ellis Co.: Prairie land, June 25, 1882, G. C. Deane (G); “Ellis Co.,” June 
and July, 1882, G. C. Deane (G). Ellsworth Co.: Ellsworth, June 21, 1893, A. K. Fisher (W 
35858). Smith Co.: ? Smith Centre, July 10, 1888, W. A. Kellerman (M 148513). Riley Co.: 
Hills, May 18, 1895, J. B. Norton 520 (M 148520) (G) (W 353284) (N). — Sandhills, 1896, J. B. Norton 
520a (W 353285). — Manhattan, August 18, 1892, J. B. S. Norton (M 148518); same locality, September, 
1893, J. B. S. Norton (M 148519). — Manhattan, undated, ‘‘student” collector (N). ?>Washington 
Co. :120 miles west north west of Fort Leavenworth, June 15, 1849, A. Fendler (G). Osborne Co.: 
Within a radius of 5 miles of Osborne City, hills and prairies, May 29, 1894, C. L. Shear 60 (G) (N) 
(W 227278). 

Cororapo. Las Animas Co.: On Colorado side of Raton Pass, near Morley, May 31, 1934, 
McKelvey 4864 (photo. 155-11; pl. LXIX) (AA). — About 16 miles from Trinidad towards La Junta, 
June 3, 1934, McKelvey 4888, 4889 (AA). — 25 miles from Trinidad on road to La Junta, June 11, 1934, 
(collected by O. E. Hamilton) McKelvey 4945 (AA) . — 50 miles northeast of Trinidad, La Junta road, 
June 11, 1934, (collected by O. E. Hamilton) McKelvey 4946 (AA). Huerfano Co.: Just west of 
Walsenburg, alt. ca. 1980 m., among Junipers and Pinyons, May 30, 1934, McKelvey 4859 (AA). El 
Paso Co.: Region of Pike’s Peak, June 23, 1896, Colorado Expedition no. /-336 (W 960815). — Dry 
gravelly soil, alt. 2285 m., ‘“‘El Paso Co.,” June 23, 1896, Biltmore Herb. 6236 (W 960815).— Garden of 
Gods, June 18, 1929, K. E. Phelps (CA 164800). — ? Manitou, alt. 1830 m., September 24, 1895, S. L. 
Clarke (N). — ‘‘Cross Ruxton” [ ? = Ruxton Park = P. O. Manitou], alt. 2600 m., July 10, 1903, F. E. 
and E. S. Clements 122.1 (G) (N = photo .)(M 148504; 148505 = photo.). Denver Co. : Denver, 
1869, P. F. Smith (P 706854). — Berkeley, Denver, June 11, 1906, W.C. Ferri (CU). — 2 labels: Denver, 


1 Although herbarium collections indicate that Y. glauca extends into Missouri, Iowa, Nebraska, South 
Dakota, Wyoming and Montana, or far beyond the limits of this study, many include but one aspect of the plant, 
usually foliage or flowers. The writer is sceptical of anyone’s ability to identify much of this material with cer- 
tainty. Range limits, especially to the north, of Y. Standleyi, Y. H arrimaniae and Y. glauca are not yet well defined 
and there is sufficient variation in each species and similarity between all to permit of misidentification. Although 
tentative determinations have been made of most collections they are not cited here. It is believed that, in this 
genus, field study should precede the study of dried material. 
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July 26, 1874, G. Engelmann; Powell’s Colorado Exploring Expedition, 1868, Rocky Mountains, Lat. 
40-41°, G. Vasey 544 (M 148459). Boulder Co. :In scattered forest of Pinus ponderosa, ‘‘Crescent, 
Gilpin Co.,” July 16, 1917, H. M. Hall 10448 (UC 204241); same with note reading ‘‘segments white, 
with a greenish tinge, the exposed parts slightly brownish, style thick, green’? (UC 217403). 


In 1813, Fraser’s Nursery — “For Curious American Plants, Sloane Square... 
London” — published a Catalogue of New and Interesting Plants collected in Upper 
Louisiana, and principally on the River Missourie, North America; no. 89 of this catalogue 
was: “*[ = spec. nov.] Yucca glauca. Leaves narrow, and filiferous; capsule dry, coria- 
ceous, and large as that of Y. gloriosa. — Flower not seen. — Used in N. Mexico as a 
substitute for hemp. Collected 1600 miles up the Missourie, about lat. 49°.” Fraser’s 
Catalogue is now rare. On December 20, 1890, Edward L. Greene published in Pittonia 
a reprint of the copy which is in the possession of the Philadelphia Academy of Natural 
Sciences; he stated that this “. . . was sent by the Messrs. Fraser to Zaccheus Collins. . . 
It had passed through the hands of Nuttall, and had received one or more slight cor- 
rections from his pen. Moreover, he had written his name in ink, as the author of the 
Catalogue, as I have indicated by brackets in this reprint...” Yucca glauca Nuttall 
is now the accepted name. 

In 1814 Frederick Pursh published Nuttall’s plant in his Flora A mericae Septentrionalis 
as Yucca angustifolia: “2. Y. acaulis; foliis longo-linearibus rigidis, margine raro fila- 
mentosis, capsulis magnis obovato-cylindraceis. On the banks of the Missouri 2 July, 
Aug. v. s. in Herb. Nuttall. From two to three feet high; leaves very narrow; capsules 
large.” 

In 1818 Nuttall’s The Genera of North American Plants adopted Pursh’s name 
Y. angustifolia: “Stemless; leaves glaucous, long, linear and mucronate, margin filamen- 
tose; capsules large and dry, oblong-obovate. — Hab. On the banks of the Missouri, 
from the confluence of the river Platte to the mountains. Flowers large and white; leaves 
scarcely half an inch wide.” 

All three descriptions presumably refer to one Nuttall collection made in 1811. 
Pursh’s name, Y. angustifolia, was for a time accepted for this plant, it is still used oc- 
casionally, but in 1893 Trelease adopted “Y. glauca, Fraser, Cat. 1813,” and stated: 
“Though for reasons of expediency it would be better to preserve for this plant the 
name of angustifolia, under which it is universally known, the short description in Fraser’s 
Catalogue is sufficiently characteristic, in connection with the northern locality from 
which his specimens were obtained, to make it necessary to restore his name. . .” Since 
this was written Nuttall, rather than Fraser, has been accepted (perhaps for the reasons 
given in the first paragraph) as author of the Catalogue. 

A very interesting article, Travels and Scientific Collections of Thomas Nuttall, written 
by Dr. F. W. Pennell (Bartonia,18: 1-51, tt. 1-5, 1936), gives valuable data on Nuttall’s 
travels, the disposition of his specimens, etc., and the writer’s information about that 
collector is mainly derived therefrom. 

It has been impossible to locate the type specimen of Y. glauca. Dr. Pennell states 
(l.c.): “Nuttall’s own herbarium passed on his death to the British Museum in London. 
It would appear that up to the publication of the ‘Genera of North American Plants’ in 
1818 he kept few or no specimens for himself, presenting a complete series of his plants 
to the Academy of Natural Sciences of Philadelphia so that there repose his early 
types...” Dr. Pennell wrote (in litt. March 6, 1933): “As we have Nuttall’s plants 
from his trip in 1810 up the Missouri River, it seems hardly likely that the specimen 
will be found elsewhere. Nuttall’s own herbarium passed after his death to the British 
Museum, so that it might be well to check the matter there.’’ Unfortunately the speci- 
men was not located in London. 
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The type locality must have been in northern North Dakota or in northeastern 
Montana, most probably in the general region of Fort Mandan, North Dakota; this lies 
south of latitude 48° but the geography of the region was little known in Nuttall’s day. 
Pennell (1. c.) states: ‘‘. .. Nuttall’s records from Fort Mandan are numerous, and the 
flowering seasons assigned to the plants are June, July and August [1811], showing that 
he was there several months [Pursh cites “July, Aug.” for the collection of Y. angusti- 
folia] . . . Fort Mandan, near the villages of the Mandan Indians, was not at the present 
town of Mandan, North Dakota, but was situated on the north side of the Missouri 
River in the present McLean County, and almost opposite the later Fort Clark... All 
the way from the Platte River to Fort Mandan Nuttall has been telling of plants that 
occur on ‘to the Mountains’ or ‘to the Northern Andes.’ [In the Genera Y. angustifolia’s 
habitat is given as ‘‘On the banks of the Missouri, from the confluence of the river Platte 
to the mountains.”’] These terms are evidently synonymous, and the mountains indicated 
lie farther up the Missouri River, but they can not be the actual Rocky Mountains for 
Nuttall cites no more tributary rivers above Knife River [this empties into the Missouri 
from the southwest, not far north of Fort Mandan] and he could not conceivably have 
crossed what is now Montana to the ranges known to Lewis and Clark .. . I suppose 
that Nuttall must have ascended the Missouri... until he came to where the plain 
that had seemed illimitable from the top of the river’s bluffs at last found an end in 
real hills and mountains. It was no more than the northern extension of the Bad Lands 
... but Nuttall evidently viewed it as an outlier of a great western mountain-system. . .”’ 
Both in North Dakota and in eastern Montana the lowlands follow the course of the 
Missouri, with the higher elevations beginning at approximately the same distance away 
in both states; the river makes a near right angle southward in northern North Dakota 
and a traveler going upstream would have had to cross the greater part of northern 
Montana to actually enter mountainous country; Nuttall may have made excursions 
across country in order to reach higher elevations (although conditions were difficult 
for such travel) or he may merely have seen these from afar; had he, going upstream, 
crossed what is now the North Dakota-Montana line, he would have passed latitude 
48°, but at no great distance north; in no case would he, following the Missouri, have 
reached latitude 49°. 

So far as known, for herbarium material is scarce and of poor quality, Y. glauca 
seems to be the only species indigenous to the regions of Nuttall’s travels of 1811, so that, 
even lacking the type, it is safe to assume the identity of his plant. But, in the writer’s 
opinion, the Nuttall and Pursh descriptions, in all three instances, would be inadequate, 
were several species present, for identification. It is also assumed that the form of 
Y. glauca collected by Nuttall is the plant of the plains, — its claim to attention based 
for the most part on its numbers, for the individual is of moderate size, the inflorescence 
a simple raceme of no striking height, the capsules and flowers neither very large nor 
very small. 

John Bradbury, who collected in the neighborhood of St. Louis in 1810 and later 
joined the same expedition of which Nuttall was a member, includes in his Travels (1817) 
a Catalogue of some of the more rare and valuable plants discovered in the neighbourhood 
of St. Lowis and on the Missouri in which he cites: “Yucca Angustifolia, Missouri blutis, 
opposite the mouth of Papillon Creek;” he was evidently at this locality on April 28, 
1811, and therefore was probably the first person to collect the species, for Nuttall’s 
specimen came from farther up the river, in “July, Aug.” according to Pursh; Papillon 
Creek was not far from the mouth of the Platte River nor far south of the present city 
of Omaha, Nebraska. As was the case with Nuttall and the genus Bartonia, which he 
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had hoped to dedicate to his patron Benjamin Smith Barton, Bradbury met with disap- 
pointment in the publication of his own plants; in his Preface he wrote: “I had intended 
that this [his Travels] should have been accompanied by a description of the objects 
collected, that had not been before discovered; but on my return to England, I found 
that my design was frustrated, by my collection having been submitted to the inspection 
of a person of the name of Pursh, who has published the most interesting of my plants 
in an appendix to the Flora Americae Septentrionalis.”’ 

There are some other early collections which might well be mentioned; they are 
attributed to Dr. F. V. Hayden. One is a seedling rosette of leaves (M 148468) from “Loup 
Fork, Pawnee River,” Nebraska, 1857 (or ? 1854); the region indicates Y. glauca. Loup 
Fork (or Pawnee Loup Fork) rises in Nebraska and joins the Platte River not far from 
Columbus, Platte Co. From the “big bend of the Missouri” is a single capsule and 
seed (M 148487); some of this seed with a letter was sent by Engelmann to Gray (G); 
Engelmann evidently did not know the name of the collector but a Missouri Botanical 
Garden label names Hayden, October, 1852; on the Missouri sheet there is a description 
of the plant which Engelmann is careful to state was based on “hearsay” except for 
the fruit; this was “2 inches long, 1 in. in diameter;” the leaves were ‘114-2 inches” 
broad, — certainly unusual for any species of this section growing in the southwest; 
Engelmann named the plant “‘Y. latifolia n sp.” In his letter to Gray the scape is given 
as 3 it. long, in his description as 4-5 ft., a considerable difference. The “big bend” of 

the Missouri is presumably in South Dakota, between Hughes and Lyman Counties 
and the plant should be watched for in that region. There are two more Hayden sheets 
(M 148469, 148470); the first comprises a raceme with maturing fruit and a few mounted 
flowers; on a Flora Nebraskana label this is attributed to Fort Pierre, June 6, 1855; Fort 
Pierre is not far from Pierre, Hughes Co., South Dakota; the style (still present on the 
capsules) indicates Y. glauca; the second sheet, “Upper Missouri, Hayden 1856,” has 
some broken capsules which are unusually large (7.5 cm. in length) with curious, nearly 
“winged”’ edges to the carpels along the lines of the primary dissepiments; they are even 
larger than those of Y. glauca var. Gurneyi; Engelmann labelled them “Yucca angusti- 
folia genuina;” the seed is also very large; these capsules differ in appearance and size 
from those collected by Hayden at the “big bend of the Missouri” (M 148467). 

Yucca glauca of Sims (Bot. Mag. 53: 2662, 1826) had the following history: “Native 
of Carolina, whence it was imported by Mr. Lyons [John Lyon] and sold to the Hon. 
William Herbert, in whose collection at Spofforth it proved quite hardy, having stood 
nine winters in 1823, in September of which year our drawing was taken.” It is obvious 
that Sims misidentified one of our Atlantic seaboard species. 

The writer has examined Y. glauca in northeastern New Mexico, southeastern 
Colorado, in the Oklahoma Panhandle and in southwestern Kansas. This constitutes 
only a very small portion of the plant’s range. It is possible that, in other areas, it has 
developed forms worthy of differentiation although this is not indicated by herbarium 
collections or in the literature. 

In these regions, with the exception of southwest Kansas and its environs, VY. glauca 
is of much the same appearance, acaulescent or at most with a short, procumbent stem, 
forming one head of leaves or clumps varying from moderate size to fairly large, and 
occurring in small isolated colonies or in stands which at times cover large areas; the 
heads are asymmetrical and rather untidy, the leaves of varying lengths, the ragged, 
browned or dead ones interspersed with the living green; they seem to be easier to detach 
than in most capsular species; the margins of the blade are usually white or gray almost 
indefinitely, only a few rather fine, straightish fibres seeming to separate near the base 
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of the blade; inflorescences are mostly rather small, slender racemes, 0.6-1.3 m. in height 
(sometimes slightly more robust), but abortive or short branchlets are not unusual and 
small panicles are occasionally met; the flowering portion begins well down among the 
leaves or close to their tops; flowers vary from campanulate to globose, the somewhat 
greenish corolla-segments often tinged with pink on the outer surfaces; in the globose 
form these segments are slightly thicker and more brittle, more highly colored and 
expand less broadly and the inflorescences are usually more sturdy; at anthesis the style 
is a bright apple-green, darker than the ovary, noticeably enlarged near the base and 
tapered upward into rather thick, short, erect, white stigmas; in diameter of base it 
usually exceeds or equals the upper portion of the stoutish, often obovoid ovary of a 
less pronounced green. A pistil of very similar form and color is found in Y. arkansana; 
the two species must be distinguished by foliage and fruit characters. Foliage of Y. 
glauca is wiry rather than grass-like, variable in length and somewhat in breadth although 
usually on the slender side, sage- or yellow-green. Fruit is tough and durable, before 
dehiscence oblong or obovoid, in form reflecting the ovary; the carpels in the ripe fruit 
are held nearly erect and for the most part show little constriction; the wall is sturdy, 
the epidermis neither noticeably smooth, as in Y. edata, nor greatly roughened. 

Capsules of Y. Standleyi, Y. intermedia and Y. glauca are very similar in form, in 
strength of wall and in character of epidermis. Even after comparing a great number 
from each species one may still be confused; it seems probable that in Y. intermedia 
they average slightly longer than in the others, for differentiation one must look mainly 
to other plant aspects. Character of foliage as well as form and color of style separate 
Y. Standleyi and Y. glauca; the raceme in the typical plant of each is of much the same 
size and general appearance; Y. Standleyi shows no tendency to depart from the simple 
raceme but Y. glauca, like Y. intermedia, occasionally produces a raceme with one to 
several short basal branchlets or even a true panicle; the inflorescence of Y. intermedia 
averages longer by several feet than that of Y. Standleyi and of Y. glauca. Yucca inter- 
media and Y. glauca, each in a localized area, become extremely vigorous, sometimes 
producing heavy racemes but for the most part a many-branched, conspicuous panicle 
worthy of varietal recognition; the flowering portion is branched for the greater part 
of its length in the first, in the last the branchlets are confined to the base, the racemose 
tip long and important; the foliage-heads of Y. mtermedia seem to be more symmetrical, 
less ragged and untidy than those of Y. glauca and the style of each is distinct. Two 
only of these three species (Y. Standleyi and Y. glauca) are known to flower when juvenile 
and these miniature plants are very striking. 

Herbarium determinations indicate that still other species (Y. angustissima and 
Y. Harrimaniae) have been mistaken for Y. glauca. Yucca angustissima is separable 
from Y. glauca by both flower and fruit, to a lesser degree by foliage; its range lies farther 
southwest. The foliage of Y. Harrimaniae is usually spathulate (in Y. glauca narrower 
and more tapered), its texture, in the field certainly, is less wiry, often intermediate be- 
tween wiry and grass-like; the capsule is more fragile-walled and noticeably smaller 
than that of Y. glauca and soon becomes dark brown or black, while that of Y. glauca 
shows less tendency to rapid discoloration; at anthesis the style is greener than the 
ovary in both species but the form in each is distinct. | 

Yucca glauca is mainly a plant of the plains and “bad lands,” and its range, there- 
fore, lies in large part east of the Rockies; it does, however, extend into the mountains, 
often to high elevations. Yucca Standleyi and Y. H arrimaniae, on the other hand, occur 
mainly in mountainous areas, thence descending into the plains. Of his Y. Badleyi (see 
Y. Standleyi) Dr. Standley wrote: “Y. baileyt reaches a higher elevation than any other 
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of our species of the genus, being the only one that extends into the Transition Zone. 
It reaches much farther up into the mountains than Y. baccata.” This statement may 
be correct although both Y. Harrimaniae and Y. glauca attain high altitudes also. Since 
herbarium material is often too inadequate for determination (representing only one 
aspect of the plant, and important characters lost with drying) few collections of Y. 
glauca are cited here; there is still much to learn in regard to range and altitude limits 
of all capsular species, a knowledge which can best be attained through field work. 

Mr. D. M. Andrews, familiar with Y. glauca in Colorado, wrote (Nat. Hort. Mag. 
11: 230, t., July, 1932): “By far the most abundant is Yucca glauca . . . distributed over 
most of the plains region and ascending to quite high elevations in the mountains. In 
common with the other species it is easily grown, and like them is satisfied with the arid 
conditions prevailing on the plains and the dry slopes of the hills and mesas. This indi- 
cates for their place in the garden a sunny slope or elevation which will insure the quick 
run-off of surplus moisture; and such will be found ideal without much choice as to soil 
more than to avoid excessive richness and extremely light or heavy texture. . . Flowering 
is an event to be anticipated for a few years. .. After flowering the old stem may be 
cut away and before the old rosette dies several new ones will spring up from its base. . .” 
The included plate is an excellent picture of the common form of Y. glauca; another 
good one has appeared at various times in the Catalogues (1911, 1916, etc.) of the Rock- 
mont Nursery of Boulder, Colorado; the globose flower is shown here. 

This nursery published (Catalogue, Autumn, 1933, Spring, 1934, 25) a Y. glauca 
[form] rosea: “Very rare form, outside of perianth tinted rose, grown true from root 
cutting;”’ this is still listed in the 1938 Catalogue. Various such shades of coloring are 
not unusual in any yucca, — Mr. Andrews noted it of Y. glauca in the article quoted 
above; present in the bud this color gradually disappears on the expending flower; the 
form rosea may have been something unusual. Andrews also wrote (in litt. September 
23, 1932) that he had raised a natural hybrid [intersectional] between Y. glauca and 
Y. baccata, from seed of the last. See p. 111, Footnote 1. 

Merritt Cary’s Biological Survey of Colorado (N. Amer. Fauna, no. 33, 222, fig. 33, 
1911) refers to Y. glauca as “one of the most characteristic Upper Sonoran plants in 
the State, being almost omnipresent below 6,000 feet, and extending often to 8,000 feet 
on exceptionally warm slopes in the foothills. It occurs on both sides of the mountains 
(see fig. 33), but the densest growth is on the eastern plains, particularly in the south- 
eastern counties...” The only other species of CHAENOCARPA which he cites is Y. 
Harrimaniae (5 stations) in the southwestern part of the state. 

Although attributed to Texas it seems doubtful that Y. glauca occurs there unless 
in the northern part of the Plains Country. Coulter (1894), whose Y. glauca produced 
a raceme which was “‘usually simple,” cited its range as ‘‘Sandy hills and plains of western 
Texas; common west of the Pecos.” This is not corroborated by herbarium collections 
and the author has never found Y. glauca in Trans-Pecos Texas nor seen records of it 
from that region. 

Trelease’s range map (t. 93, fig. 1, 1902) shows Y. glauca crossing the Texas Pan- 
handle northwestward, apparently from about Childress Co. to Dallam Co.; on the 
other hand he cited as range “Central South Dakota and southern Wyoming, to north- 
west Missouri, Central Kansas and the vicinity of Santa Fé, New Mexico;” presumably 
therefore, his Y. glauca var. stricta, from ‘Seward County, Kansas, and doubtless else- 
where on the plains,” would be the plant native to the Texan region of the map. He 
cited a Bray illustration (Bot. Gazette, 32: 204, fig. 18, 1901) as an example of typical 
Y. glauca; the figure includes both racemes (identified by Trelease with Y. glauca) and 
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panicles (identified by him with Y. constricta Buckley); a photograph (M 148426) of 
this figure is captioned Hale’s Center, [Hale Co.,]; the panicled plant is very suggestive 
of the new species Y. campestris while the racemose plant might be any one of a number 
of capsular species as far as plant habit and form of inflorescence are concerned. Both 
Y. glauca and Y. Harrimaniae have been attributed to the Oklahoma Panhandle of not 
far north and to adjacent northeastern New Mexico. The Hale Center plants cannot 
be identified from the photograph. 


v 
Yucca glauca var. Gurneyi,! var. nov. 


Yucca glauca var. stricta (Sims) Trelease in Rep. Missouri Bot. Gard. 13: 61, tt. 25, 26, 27 (1902), 
as to range and Gurney collections only. 


Plants acaulescent or with short, generally procumbent stems 0.30.6 m. in length, 
forming for most part large clumps 2.5-2.8 m. or even more in breadth, and composed 
of 10 or more heads of leaves. Head of leaves rather open, the basal leaves wide-spreading, 
those above spreading- or erect-ascending. Base of mature leaf easily detached from 
stem, median length usually 4-5 cm., breadth at insertion 44.5 or occasionally 7.5-9 
cm., not greatly thickened at any point, soon yellow or brown, often leaving a blood-red 
scar at point of detachment. Blade of mature leaf 55-65-75 cm. in length, usually rather 
slender, tapered from union with base (where 1.3-2.5 cm.) to apex, or sometimes nar- 
rowed for a short distance above union with base, then broadened slightly to widest 
point where 0.7—1.3 cm., thence tapered to apex, plano-convex or plano-keeled for greater 
part of length, above concavo-convex, stiff but flexible, often twisted near middle, 
acuminate; leaf-margins usually white or gray, with few separating fibres; spine acicular 
or rather blunt. Inflorescence a stout raceme with one or several flowers starting from 
a single point on axis, more often a conspicuous panicle about 1.8 m. in length overall, 
with long, racemose tip some 1 m. in length and 15 or more erect-ascending, basal branch- 
lets, the lowest 15-20 cm. in length, those above 30 cm., the uppermost about 10 cm., 
and included in a length of 30 cm.; inflorescence proper starting well down among leaves 
(scape stout, 0.3-0.6 m. in length) or at most and rarely about 15 cm. above, the flowers 
expanding first from base of racemose tip upward, next outward along branchlets; bracts 
on scape small, inconspicuous relative to size of inflorescence; those at base of scape 
ca. 10 cm. in length, nearly leaf-like, with papery margins near insertion and some- 
times with long, slender tips at point of attachment; flowers as in typical Y. glauca or 
often slightly larger and usually coarser throughout, campanulate or globose, corolla- 
segments much same length and breadth in both ranks or those of outer row slightly 
longer, those of inner row slightly broader, elliptical or somewhat ovate or nearly orbicular, 
with rounded, acute or acuminate apex; pistil often large and stout in all its parts; 
pedicels 4-5 cm. in length; filaments rather stout and sturdy, reaching to shoulders of 
ovary or to base of style, with longish, stout, erect-ascending clavate tip; fruit large, 
stout, 5.5-7 cm. in length, 2.5-3.2 cm. in breadth, capsular wall strong, thick, epidermis 
roughened especially along lines of primary fissures, drying a dark brown or black, 
splitting on primary fissures for entire length, on secondary fissures for about 14 of 
length of capsule, 3 carpels round-backed, with or without median rib, spreading from 
base or erect-ascending after dehiscence, rarely constricted; old floral base 0.7-1.3 cm. 
in length, stout; pedicels much enlarged from flower-stage, stouter above than below; 
seed very large, thin, glossy. 

Range. Concentrating in the regions where northeastern New Mexico, southeastern 
Colorado, northwestern Oklahoma and southwestern Kansas adjoin; especially plentiful 
in the last-named area. For range map see p. 102. 

1 A varietate typica differt plantis validioribus et robustioribus; comis foliorum numerosioribus; foliis longiori- 


bus; inflorescentiis longioribus robustioribus plerumque paniculatis apice elongato conspicue racemosis ramulis 
basalibus numerosis elongatis donatis; capsulis majoribus. 
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OKLAHOMA. Texas Co. : Between Guymon and Optima, May 30, 1931, McK elvey 2477 (photo. 
111-7; pl. LXI), 2478 (AA). WoodsCo. : Just west of Alva, June 1, 1931, McKelvey 2498, 2499 (AA). 

Kansas. Seward Co.: About 6 miles north of Liberal, May 31, 1931, McKelvey 2482 (AA; 
type): same locality and date, McKelvey 2481, 2481A, 2481B, 2481C, 2483, 2484, 2485 , 2486, 2487 (AA). 
Stanton Co. :? Vicinity of Johnson, September 19, 1912, J. V. Rose and W. R. Fitch 17103 (W 639247) 
(N). Hamilton Co.: ? ‘Hamilton Co.,” July 3, 1893, C. H. Thompson 75 (W 270085, 270086). 

New Mexico. Union Co.: Just west of Clayton, May 30, 1931, McKelvey 2476 (AA).— 
Near Capulin, June 2, 1934, McKelvey 4876 (AA). 

CoLorapo. Bent Co.: 26 miles east of La Junta, June 11, 1934 (collected by O. E. Hamilton) 
McKelvey 4947 (AA). 


In the Botanical Magazine of 1821 John Sims published a description of a Yucca 
which he stated “was introduced from Carolina a few years ago by the late Mr. Lyon . . .” 
and a plate (t. 2222) made “last July at the Fulham Nursery...” He gave it the name 
Yucca stricta noting that “It has been supposed to be the angustifolia of Pursh, but is a 
much larger plant, and . . . seems to be a very distinct species.” 

Trelease in 1902 stated that ‘Although much collecting has been done in the South 
Atlantic region since the time of Sims’ publication ... no green-styled species of the 
alliance of ... Y. glauca has been found in the region...” He then identified with 
Sums’s plant collections made in Seward Co., Kansas, by James Gurney, of the staff 
of the Missouri Botanical Garden, and growing in that institution and wrote: “There 
seems to be little doubt that these plants represent the true stricta of Sims, and that 
the Atlantic States locality assigned to this when it was published rests upon some sort 
of error.” Trelease’s Y. glauca var. stricta is based on a supposition which cannot be 
proven for, even in 1875, Hemsley (Garden, 8: 132, fig.) wrote: “Reported by Sims from 
Carolina but the dried specimens in the Kew Herbarium are from Texas and New Orleans;” 
so that Lyon’s plant which, whether a living specimen or dried material, constituted 
Sims’ type, cannot be located at this date. 

While not provable now it is nevertheless possible that Trelease’s opinion (that 
Y. stricta Sims came from our western rather than eastern states) may have been correct. 
According to J. W. Harshberger’s Botanists of Philadelphia, Lyon himself collected in 
the eastern United States; he was in charge of Woodlands, Philadelphia, until Pursh 
succeeded! him in that post. Pursh determined the collections of the Lewis and Clark 
expedition and published them in his Flora Americae Septentrionalis; he also saw some 
of Nuttall’s material and published some; he was in touch with Lyon obviously. While 
neither the Lewis and Clark expedition of 1806, etc., nor Nuttall (see F. W. Pennell in 
Bartonia, 18: 1-51, 5 Plates, 1936) on his Missouri River trip of 1811 entered south- 
western Kansas, it is possible that the range of the plant found there later by Gurney 
may be considerably more extensive than present records show and may eventually be 
proven to include some of the territory further north, northeast and northwest which 
was crossed by these travelers; for Hayden’s collections of later date, mentioned under 
Y. glauca, suggest the presence of a vigorous form along the “upper Missouri.” Through 
Pursh, Lyon might have obtained material, perhaps only seed, from some of these expe- 
ditions and have taken it to England where he went in 1806 and 1812 to dispose of his 
plants. The fact that Lyon’s own material was known to come from the eastern rather 
than western states might account, rather plausibly, for the assignment of the eastern 
locality to some unlabelled material. | 

1On p. 114 Harshberger quotes Pursh: “. . . having the offer of being appointed his [Lyon’s] successor, I 
embraced it, and accordingly in 1802, I entered upon the situation. During my stay in this place which was until 
1805...” This is not in line with Harshberger’s statement on p. 133: “Lyon... was placed in charge of the 


famous gardens at Woodlands, in Philadelphia, the property of William Hamilton, in 1802. He remained in this 
position till 1805 when Frederick Pursh took charge. . .” 
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It is believed that Gurney’s plant, as it grows in the regions centering about Seward 
Co., Kansas, is a noteworthy form of Y. glauca. Sims’ description of the foliage of the 
Lyon plant is applicable to it: the style while poorly drawn in his t. 2222, was evidently 
stout and green; the flowers were of the occasional globose form; the inflorescence had a 
long racemose tip and many long basal branchlets and the flowers evidently expanded 
first along the lower portion of the racemose tip rather than at the base of the inflorescence 
(see pp. 172, 173). Nevertheless, since the type of Y. stricta Sims cannot be found, it 
remains a doubtful plant and Trelease’s varietal name based upon it and upon an unsup- 
portable hypothesis cannot be used for the plant collected by Gurney. Therefore, Tre- 
lease’s name has been set aside and the name Y. glauca var. Gurneyi chosen to record 
the discoverer of the Kansas form. Yucca glauca var. stricta (Sims) Trelease is apparently 
synonymous with the new variety in so far as Trelease’s description relates to the Kansas 
plant and as to his Plates 26 and 27. Although, in Trelease’s hand, the name “Y. glauca 
Gurneyi” appears on one sheet (M 148430) and the name ““Y. Gurneyi’ on several 
(M 148430, 148438, 148442) the specimens were subsequently determined by him as 
“VY constricta Buckley” and he never published the name “Gurneyi.” 

Various writers have used the names IY. stricta Sims and Y. angustifolia stricta based 
upon it for other concepts but again, the name, based on a plant of unknown origin, 
cannot be used. 

There are a considerable number of specimens, all determined as Y. glauca stricta 
by Trelease, taken from plants cultivated at Tower Grove Park, St. Louis; we do not 
know whether these were grown from seed or transplanted from Kansas. Their labelling 
is unsatisfactory: only one (M 148544) for example, is noted as “from Seward Co., Kas.,”’ 
and none cite Gurney as collector; there is an occasional “See photo.”’ but no way of 
knowing which photograph, of the many in the Missouri collection, is meant; most are 
labelled in an unknown hand and (before or after mounting?) determined by Trelease; 
specimens and photographs were made in more than one year and some doubtless repre- 
sent the same plant; some labels have been altered. One derives the impression that 
there was ample room for error in identity and that any attempt to clarify the picture 
now would be futile. This impression is increased by the fact that the material varies 
considerably, for instance some flowers have the style of Y. glauca, others one of very 
different form. These cultivated collections are not cited and there do not seem to be 
any Gurney collections of the spontaneous Kansas plant. 

Trelease’s Plate 26 (“Yucca glauca stricta, cultivated ... from Seward County, 
Kas.”’), despite the fact that it cannot be associated with any particular specimen, is 
an excellent picture of the panicle assumed by Y. glauca var. Gurneyi in the regions 
centering around southwestern Kansas; we note a plant of extremely vigorous habit, 
an inflorescence with very long racemose tip and many wide-spreading basal branchlets, 
the flowering portion starting well down among the leaves; it is apparent that the flowers 
expanded first along the racemose tip (since these have already fallen in major part) 
and last along the basal branchlets. In Plate 27 (a detail of flowers taken from the 
plant of Plate 26) we find globose flowers, occasional in both typical form and variety, 
and the stout, ovoid style with erect stigmas of Y. glauca; its dark green color and the 
pale color of the ovary are clearly seen. The author obtained no photographs about 
Liberal, Kansas, but considers that these two plates offer an excellent substitute. There 
are numerous photographs, unpublished, among those assembled by Trelease which 
bear his notation Y. glauca stricta: one (M 148541) shows an extremely large plant, 
the inflorescences all simple racemes, the plant’s rather tall stem an unusual feature; 
another (M 148537) shows a large plant, the inflorescences much branched below; some 
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(M 148553, 148537) give good flower detail, —the stout and obviously green style 
highly characteristic; one shows an abnormal flower with 8 corolla-segments, stamens of 
varying lengths, etc. One sheet (M 148543) which includes photographs of capsules 
and seed, seed packets and a note in Trelease’s hand, tells precisely where Gurney col- 
lected his plants: ‘‘A few capsules from Mr. Gurney’s ranch 2 miles from Arkalon, Seward 
Co., Kan. (where our plants were secured)...” Arkalon is situated on the Cimarron 
River, only a little southeast of the center of Seward Co. Two sheets (M 148538, 148539) 
show a capsule, natural size, artificially produced; it measures approximately 9 cm. in 
length; the curious “winged” or spreading margins of the carpels (along the primary 
fissures) are rather similar to, although considerably less pronounced, than what is found 
in the capsule of Hayden’s collection (M 148470) from the “Upper Missouri” mentioned 
under Y. glauca. 

The writer spent one day, May 31, 1931, in the country about Liberal, a wheat 
section. For the most part the soil was sandy and dry; yuccas were many over the 
grasslands and along roadsides but were scattered rather than in conspicuous stands. 
Most were acaulescent but some had produced procumbent stems about 0.3 m. in length 
and covered with dead foliage; from a single head of leaves they varied to clumps with 
ten or more, such large specimens often 2.5—3 m. in breadth. On the common long-leaved 
plants heads were rather open, the outermost leaves lying on the ground or spreading- 
ascending, those within becoming gradually more upright, the central ones erect. Leaves 
averaged about 0.6 m. in length, the blade convex or often keeled for its entire length 
without, within flat to above the middle and thence concave to the apex, yellow-green, 
the margins white or green and not noticeably filiferous; there was, however, considerable 
variation in both length and breadth and a rather noticeable tendency to twist at the 
point where the blade changes from flat to concave; although wiry all were rather flexible; 
younger leaves had whiter and more filiferous margins than mature ones; the white 
leaf-base was easy to separate from the stem where it often left a blood-red scar at point 
of detachment. Although Y. glauca had just been in finest bloom about Raton the plants 
about Liberal were still mainly in bud; old fruit stalks proved that inflorescences varied 
from the simple raceme (some with several flowers to a node especially near the base) 
to the panicle, the flowering portion beginning among the leaves or at most only 15 cm. 
above; some were about 2 m. in height overall (the scape about 0.6 m., the branchlets 
covering a length of 0.3 m., the remainder of the inflorescence racemose tip); there were 
some 15-20 branchlets, from 10-20 cm. in length. As in typical Y. glauca, flowers were 
campanulate or globose but were probably a trifle larger, with thicker and more brittle 
segments and the pistil was a trifle stouter throughout; they expanded first from the 
base of the racemose tip upward, last along the branchlets; most were greenish, some- 
times with a pinkish tinge on the outer segments; those of the inner row were usually 
slightly narrower and longer than those of the outer row; petals in particular were ex- 
tremely concave. Old capsules were noticeably larger than in the common form, 5.7—7 
cm. in length, 2.5-3.2 cm. in breadth across one carpel, and were rough-surfaced, espe- 
cially along the primary dissepiments; seed was sometimes extremely large and a glossy 
black. 

Mr. D. M. Andrews noted (in litt., September 3, 1932) that, in areas from Folsome, 
New Mexico, to Kenton, Oklahoma, and east into Colorado “Y. glauca ...is much 
more branched in inflorescence; this region is no great distance west and southwest 
of Seward Co., Kansas. En route from Raton, New Mexico, to Liberal, the writer crossed 
from near Clayton in northeastern New Mexico into the Panhandle of Texas (through 
Dalhart and Texhoma), then into the Panhandle of Oklahoma (through Guymon and 
Optima) and, not far beyond Tyrone, entered Seward Co., Kansas. This route lies south 
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and east of the region mentioned by Mr. Andrews. From just west of Clayton came 
McKelvey 2476. Between Clayton and Dalhart yuccas with branched inflorescences 
stretched for many miles, their leaves very long, the flower-stalks already large and 
some flowers beginning to expand. West of Dalhart (elevation about 1260 m.) inflores- 
cences were both branched and unbranched; fruit was only occasionally seen; leaves were 
again extremely long and flower-stalks very stout. Unfortunately no collections were 
made in Texas. Between Guymon and Optima one of these flowering plants (McKelvey 
24/7) was photographed (111-7; pl. LXI) and fruit (McKelvey 2478) was collected from 
an immediately adjacent plant; these flowers represented the globose form (they were 
very similar to those of Trelease’s Plate 27) and had a large stout pistil and thick, brittle 
segments; fruit was unusually large, —for any species of CHAENOCARPA; while the 
racemes were short, about 1 m. overall, they were far stouter and more robust than in 
Y. glauca about Raton, New Mexico (McKelvey photos. 155-6, 8) and about Morley, 
Colorado (155-11) and apparently represented a southern extension of the Kansas plant. 
After leaving Kansas, on the journey east, the route crossed immediately into Oklahoma, 
— through Forgan, Buffalo and Alva to Enid, elevations becoming lower; while the 
panicled form was in evidence there were also stands of the smaller racemose plant; 
these are shown in photographs taken near Forgan (111-11, 12); flowers were just opening 
as about Liberal; it was noted in the writer’s field book that, on the panicles, the flowers 
expanded first at base of the racemose tip rather than at the base of the inflorescence. 
From all the above it is apparent that Y. glauca var. Gurneyi ranges south and southeast 
from Seward Co., entering the Oklahoma Panhandle and reaching a considerable way 
across the northwestern part of that state; on the basis of Mr. Andrews’ quoted statement 
it must extend into the extreme northeastern part of New Mexico and adjacent south- 
eastern Colorado; the writer has not been to Kenton or Folsome. Herbarium collections 
(in many the variety cannot be distinguished from what is here considered the typical 
plant) indicate that, in Kansas, Y. glauca var. Gurneyi may extend northwest from 
Seward Co., into Stanton and Hamilton Counties; from the first is Rose and Fitch 17103, 
from the last C. H. Thompson 75; the inflorescence material of each is fragmentary and 
they are cited with a question. Eastward in northern Oklahoma Y. arkansana Trel. is 
to be expected and, to separate these two species, one should have both foliage and fruit. 

McKelvey collections of the plant under discussion are none too satisfactory since, 
in the Liberal region, bloom was not far advanced; as already stated, no photographs 
were taken but Trelease’s Plates (notably his 26) and photographs offer a satisfactory 
substitute, even though of cultivated material. Selected as type of Y. glauca var. Gurney 
is McKelvey 2482, from about 6 miles north of Liberal, Seward Co., Kansas, May 31, 1931, 
and consisting of old capsules, seed and foliage; a fruit specimen was selected as type 
since the capsule seems to differ more conspicuously than the flower from what is found 
in typical Y. glauca. The inflorescence of the type was intermediate between the panicle 
and the simple raceme, the branchlets abortive to short. Very similar fruit is that of 
McKelvey 2483 from the same region; flowers from the type locality are included in 
McKelvey 2481, 2482, 2485, taken from true panicles; variations in foliage are shown in 
McKelvey 2486, 2487; all are in the Arnold Arboretum Herbarium. 


; YUCCA CAMPESTRIS 
Yucca campestris, sp. nov. 
Plants acaulescent or with short stems 0.6-1 m. in height, forming small or large, 
1 Planta acaulis vel brevicaulis; foliis elongatis gracilibus; floribus parvis 10-11.5 cm. longis globosis, seg- 
mentis medium versus incrassatis; pistillo 2.5-2.8 cm. longo; ovario late ovoideo vel obovoideo; stylo late ovoideo 


laete viridi; stigmatibus erectis; capsulis fragilibus brunnescentibus non rariter minute rugulosis; inflorescentia 
paniculata ca. 1 m. longa; scapo in coma foliorum immerso parte inflorescentiae florifera ellipsoidea subaequilongo. 
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thicket-like clumps with many heads of leaves. Head of leaves rather open, at first 
constricted below, spreading above, eventually with basal leaves horizontal, soon untidy 
in appearance with many dead leaves intermixed with living. Base of mature leaf about 
5 cm. broad at insertion, median length 4-5 cm. Blade of mature leaf wiry, slender, 65 
cm. or less in length, tapered from base to apex or, oftener, narrowed above union with 
base then slightly broadened to widest point (usually above middle) where about 0.7 cm., 
plano-convex or plano-keeled for half or more of length, near apex same or plano-convex, 
blue-green; leaf-margins at first white and finely filiferous, rather soon smooth; spine 
acicular, about 0.7 cm. in length, easily broken. Inflorescence an ellipsoidal panicle, 
0.6-1 m. in length overall (scape same length or shorter than flowering portion); in- 
florescence proper usually starting among leaves or less often above; branchlets many, 
slender, fragile, ‘“twiggy,’’ near base 10-13 cm. in length, above 6.5-9 cm., erect-ascend- 
ing, racemose tip 15-17.5 cm. in length, not exceeding, or only slightly, the uppermost 
branchlets; flowers dull greenish color, sometimes with a pinkish tinge, not showy, small 
or less often medium-sized, 10-11.5 cm. in length, often globose, with base (united portion 
of perianth) short, about 1.3 cm. in length, tubular or slightly spreading above, with 
segments much same length in both ranks, considerably thickened near center base, 
often for entire length, with upper margins uneven or denticulate, pubescent; those of 
inner row often concave, broader than those of outer row, ca. 2.5 cm. in breadth; those 
of outer row 1.5-2 cm. in breadth, less concave than those of inner row; filaments flaccid 
or less often sturdy, rather slender, reaching to or just above base of style at anthesis, 
with rather long and slender clavate tip little differentiated by form or position from 
major lower portion, spreading- or erect-ascending; anthers 3.2 mm. in length or less; 
pistil 2.5-2.8 cm. in length; ovary 1.3-2 cm. in length, stout-ovoid or stout-obovoid, 
often deeply marked by impress of anthers, rough-surfaced; style bright green, darker 
than ovary at anthesis, stout-ovoid, unevenly papillose; stigmas usually erect at anthesis, 
fruit very light in the hand, 4.5-5.3 cm. in length, 3-5 cm. or more in breadth, sym- 
metrical or constricted, rather stout for length, sometimes subglobose, short- or non- 
mucronate, capsular wall thin, epidermis sometimes rough and finely verrucose, soon 
reddish brown, eventually gray, at dehiscence splitting for entire length on primary 
fissures, on secondary fissures to middle or considerably lower, 3 carpels flat- or usually 
round-backed, wide-spreading from base especially when constricted, with or without 
a slender median rib; lining of locules a dark orange-brown, glossy; old floral base ca. 
3.2 mm. in length, tubular or slightly spreading, enlarged above into a broad, 6-parted 
disk, with old perianth-segments long erect about maturing capsule; pedicels enlarged 
from flower stage; seed sometimes very large, 1.3 cm. long, 1 cm. broad, glossy. 
Range. Plains Country of western Texas. For range map see p. 162. 


Texas. Ward Co.: “Stem short, simple, old fruiting stalk 4 ft.,’’ Barstow, July, 1901, F. S. 
Earle 600 (N). — Between Pyote and Wickett, in deep sand, May 26, 1932, McKelvey 2849 (AA; type). — 
Just east of Monahans, May 26, 1932, McKelvey 2850 (photos. 129-7, 9; pls. LXII, LXIII) (AA). 
EctorCo. : On eastern outskirts of Odessa, May 26, 1932, McKelvey 2851 (AA). Midland Co.: 
One mile east of Midland, August 7, 1942, V. L. Cory 39648 (AA). Howard Co.: Between Stanton 
and Big Spring, May 26, 1932, McKelvey 2852 (AA). 


On May 26, 1932, the writer traveled from Van Horn in Trans-Pecos Texas, north- 
eastward across the southwestern part of the ‘‘Plains Country” to Big Spring, Howard 
Co.; the first part of the route crosses the ‘““High Plains” the last enters the ‘“Low Plains.’’! 
In Ward Co., with southern border defined by the Pecos River, she was at once impressed 
by certain yuccas, different from any hitherto seen in her travels; these began abruptly 
a little northeast of Pyote (between that town and Quito) and stretched to Monahans 
where inflorescences became a trifle larger; from east of Monahans they continued to 
Judkin, to Badger (an oil region), stopping some six miles beyond but resuming in con- 


1See Texas Agric. Exper. Station, Bull. 551, fig. 1 (1937). 
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siderable numbers west of Odessa. At about this point the soil changes from a white 
sand to a red sand mixed with clay, and a different plant, identified with Y. constricta, 
also enters the picture (see p. 176). 

The plant under discussion possibly continues north over the ‘‘High Plains’? (which 
the writer has crossed but where she has collected little) and may perhaps be the Yucca 
with panicled inflorescence figured by Bray (Bot. Gazette, 32: 204, fig. 18, 1901); the 
original photograph (M 148426) is captioned from Hale Center, Hale Co., which lies 
in about the central part of this division of the Plains Country (see Texas Agric. Exper. 
Station Bull. 551, fig. 1, 1937). Trelease determined the panicled plant of this picture 
as Y. constricta Buckley, the racemose plant,! also shown, as Y. glauca Nuttall. 

Two photographs (McKelvey 129-7, 9; pls. LXII, LXIII) show this yucca growing 
a little east of Monahans, Ward Co., Texas; they are associated with McKelvey 2850. 
From between Pyote and Wickett in the same country came McKelvey 2849, of May 
26, 1932; this collection, of flowers, young and old capsules, seed and foliage, has been 
chosen as type of the new species Yucca campestris, or Yucca of the Plains; the name 
seems appropriate because of the plant’s habitat. 

The plant formed one head of leaves or a considerable number and was stemless or 
short-stemmed; the thicket-like clumps, often large, had become mounded under ac- 
cumulating sand. The margins of the long, usually very slender and blue-green, wiry 
leaves were at first white and somewhat filiferous, eventually green and nearly smooth; 
the lower half of the blade was plano-convex, the upper half or less concavo-convex; the 
scabrous tip was armed with an acicular spine which broke off readily at its union with 
the blade. The leaf-clusters at times suggested those of the Nolinas. Inflorescences 
were short, approximately 1 m. in length overall, with scape and flowering portion about 
equal; the last started among the leaves or close above them and was branched from the 
base to the very short racemose tip, the form slender- or broad-ellipsoidal because of 
the erect-ascending branchlets; the apex was acute or even truncate since the tops of 
the uppermost branchlets reached much the same height as the racemose tip; branchlets 
were many, light, fragile, rather “twiggy.’’ In form and size these inflorescences did 
not resemble any seen in eastern New Mexico which had been crossed slightly farther 
north, nor farther south in Texas; nor did they resemble those of the panicled variety of 
Y. glauca indigenous over the area where Texas, Kansas, Colorado, New Mexico and 
Oklahoma adjoin: Flowers expanded “here, there and everywhere” on the inflorescence 
and, all opened, produced a dense cluster; they were rather small, globose, greenish 
though often tinged with rose on the outer surface, dull and inconspicuous in general 
effect; corolla-segments were extremely concave, much thickened near the base and 
medianly for their entire length, and because of this remained a long time erect about 
the maturing fruit; at the apex they were cucullate, pubescent, with the upper part of 
the margins often denticulate; the pistil was stoutish, 2.5—-2.8 cm. in length; the style 
was enlarged near the base, about 0.7 cm. long, and, as in the Arkansanae-and Glaucae, a 
more pronounced green than the ovary at anthesis; the form and color of style, in con- 
junction with the wiry leaves, indicates the last-named series. Old capsules were notice- 
ably light in the hand, with thin, fragile wall, stoutish, tending towards a globose form, 
with or without short mucros; although moth-punctures were not uncommon the fruit 
showed little constriction; the carpels were mostly round-backed but occasionally flat 

1 The writer has collected no racemose yucca, and remembers none, in the High Plains of Texas except 
near the Oklahoma line where Y. glauca is indigenous; that species might well extend south into Hale Co., but 


Y. Harrimaniae and Y. arkansana have been reported from the general region of the two Panhandles and both 
are racemose also; no positive identification can be made from the picture. 


2 The writer’s field-book notes, not long after leaving Van Horn en route northeast: “Saw a cow eating an 
inner tube, and no wonder!” 
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or slightly concave medianly; at dehiscence they split downward to about the middle 
or even lower on the secondary fissures; the false septum was unusually broad, fragile, 
often torn at this stage; the lining of the locules was glossy, orange-brown; the epidermis 
was rough to somewhat flaky, often finely verrucose and, from green, turned a reddish 
brown; the thin, glossy black seeds averaged extremely large. 

This plant could not be identified with any other capsular species with panicled 
inflorescence. Of these Y. elata, which ranges southeast, south and southwest of Y. 
campestris, is of arborescent habit, with long-exserted inflorescence, style of a different 
color and form, and quite another fruit. Yucca intermedia var. ramosa, spreading east- 
ward from Torrance Co., New Mexico, has an inflorescence with wide-spreading branch- 
lets and racemose tip which exceeds them, sometimes by a considerable distance, the 
style differs in color and in form and the capsule is of heavier texture. While the style 
in Y. glauca and in its variety Gurneyi, mainly to the north and northwest of Y. campestris, 
is of similar color and form and the leaves of similar texture, the panicle differs in form — 
it is branched heavily below and the racemose tip is long and conspicuous — and the 
fruit, as in Y. intermedia, is a stronger, heavier product. Yucca constricta, mainly to the 
southeast and east of our species, has a long-exserted inflorescence of much greater 
height, grass-like rather than wiry leaves, a style of different color and form and a smaller 
fruit which soon turns black. Yucca arkansana var. paniculata, only known from much 
farther east in Texas, also has grass-like foliage; although the style in form and in color 
is similar to that of Y. campestris the fruit is of different form and has an epidermis which 
almost at once turns black. 

Big Spring, Howard Co., was approached from the northwest (en route from Clovis, 
New Mexico) and the writer continued thence southeast through San Angelo, Tom Green 
Co., to Austin; it was also approached from the southwest (from Van Horn, Culberson 
Co.) en route east and northeast to Fort Worth. She believes that Y. campestris, besides 
spreading northward over the High Plains (as has been indicated above), extends east- 
ward also, across the Low Plains, it would seem reaching Concho and Callahan Counties." 
Yucca constricta Buckley is plentiful over the eastern end of the Edwards Plateau and 
extends thence south, southeast and northeast; from the Plateau its westward extension 
is believed to reach the neighborhood of Odessa, Ector Co., in the southern part of the 
High Plains. Over a considerable territory to the west and north, or where the Plains 
Country and the Edwards Plateau adjoin, Y. campestris and Y. constricta must come 
into proximity and there intermediates between these species are to be expected. 


* * * * £ *€ KF K ¥ 


Whether a conspicuous Yucca growing on the southern outskirts of Big Spring 
represents such an intermediate strain (for the two species just mentioned are believed 
to exist thereabouts) or an undescribed species, the writer is unable to determine. It 
seems well to tell what is known of this plant which was twice examined in 1932 and 
photographed in flower (129-11; pl. LXIV) and with old fruit (130-1; pl. LXV). 

At first glance the inflorescences of these two pictures appear to be very different 
in structure: Those in flower were 0.4-1.3 m. in length overall, had a short scape which 
scarcely exceeded the tops of the leaves or was buried among them, and a long flowering 
portion on which the flowers expanded first along the central axis? and last along the 

1 Yucca arkansana Trel. is believed to occur in Concho and Callahan Counties and because of the resemblance 


of its flowers to those of Y. campestris the picture at the southeastern end of the Low Plains is further complicated 
by its presence. 

2In Y. utahensis and in Y. elata the flowers expand in the same order of precedence, — the inflorescence, for 
a time and from afar especially, appearing slender-ellipsoidal. However, the capsule is very similar in all respects 
in these two species and very different from the one associated with the Big Spring plant. 


fl. 
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spreading-ascending branchlets which began a little below the middle and extended to 
the base of the long racemose tip. Those inflorescences in fruit were the same in overall 
length but appeared to have a long scape which extended considerably above the leaves 
and a short flowering portion branched from the base to the long racemose tip; fruit 
had formed at the extremity of these branchlets; these fruiting inflorescences showed a 
tendency to bend sideways for their entire length although the flowering ones were erect; 
however, examination shows that, below the branchlets, old pedicels still remain and 
short, abortive branchlets, so that a part of what now looks like a long scape was earlier 
included in the inflorescence proper, the flowers having fallen without maturing fruit. 

The foliage of all the plants about Big Spring was wiry and formed heads which 
were constricted at the base and broader above, open rather than crowded; the leaf- 
texture was that of Y. campestris. Inflorescences about Big Spring were short, also as 
in that species, 0.4-1.3 m. in length overall; further southeast an increase in overall height 
(to 2 or 3 m.) became more apparent and the long scape and fewer-branched and less 
crowded flowering portion was suggestive then of Y. constricta. The pistil, in particular 
the style, which has been found of importance in distinguishing species, was unstable 
in all these plants; in some instances it was slender, oblong-cylindric as in Y. consiricta, 
again stout-ovoid (even abnormally so for any species) as in Y. campestris; however, these 
forms were not of the usually associated color, — the slender style often a more pro- 
nounced green than the ovary at anthesis, the swollen style at times pale green or white; 
all varied, sometimes considerably, in length. No fruit collected was a replica of the 
one associated with Y. campestris; in most instances it was very similar to that of Y. 
constricta but occasionally was larger; the backs of the lobes varied from rounded to 
flat; the capsular wall was fragile in all instances and the epidermis from green soon 
became dark gray or black. Abnormalities, common to hybrids, were not unusual in 
flowers and in other inflorescence parts. 

On her trip leading to and away from Big Spring (see p. 178) the writer cited in 
her field-book as ‘‘? Y. constricta’”’ a number of collections which, because of the panicled, 
exserted inflorescence, suggested that plant. Later examination of a number of these 
specimens showed wiry foliage and the same instabilities that had been found in plants 
about Big Spring. Unfortunately not all specimens include flowers, fruit and foliage 
and, therefore, it has been impossible to compare every aspect of each plant. Southeast- 
ward from Big Spring, or over the regions included in the Edwards Plateau, Y. constricta 
is more stable than northeastward from Big Spring. Where instability increases we are 
approaching or entering the Plains Country where that species comes into proximity 
with Y. campesiris. 

Whether a race of yuccas demonstrating the instabilities just mentioned might 
result from the crossing of these two species the writer is not able to determine from 
present material. In overall size inflorescences about Big Spring were shorter than those 
of Y. constricta, closer to what is found in Y. campestris. The foliage of the yuccas of 
that region was mainly wiry and stiff; eastward, however, as in McKelvey 2858, 2859, 
2860, it was quite often grass-like. 

The range which Trelease assigned to Y. constricta extended from the Rio Grande 
(where it reached from about the Pecos to Eagle Pass) northeastward (crossing the 
Edwards Plateau) and then northwestward (following the Low Plains and just crossing 
the northeastern corner of the High Plains) into southwestern Kansas. His concept of 
that species included wiry as against grass-like foliage (represented in Buckley’s type); 
it may well be that that concept was based in part upon the unstable plants described 
above, for his range crosses the very country where these have been observed. See his 
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notes of May 27 and 28, 1892, made between Fort Worth and Big Spring which are 
quoted under Y. constricta. Curiously, fruit of one collection from Big Spring (McKelvey 
2855) was not far different in size and general appearance from the one associated with 
Y. glauca var. Gurneyi from the region about Liberal, Kansas; whether it is possible 
that the influence of Y. glauca may extend so far south the writer cannot say, there is 
much intervening country still unexplored. Fruit of Y. campestris does not suggest 
that of the Kansas variety. 

Some of the writer’s collections, which cannot be reconciled satisfactorily with 
either Y. campesiris or Y. constricta although in part suggestive of each, are enumerated 
below; as has been stated not all include every aspect of the plant. 


2772: May 13, 1932. About 20 miles northwest of Big Spring, towards Lamesa, 
Howard Co. Flowers, fruit, leaves. Inflorescence exserted, panicled; style 
bright green, leaves wiry. 

2773: Same date. Southern outskirts of Big Spring, Howard Co. 3 lots of flowers, 
2 lots of fruit, leaves. Inflorescence about height of that of Y. campestris 
or taller; style brighter green than ovary, extremely variable in form; fruit 
variable; plants generally solitary, not of large clump-habit; flowers expand 
first along central axis, — not as in either VY. campestris or in Y. constricta. 

2775: May 14, 1932. Just beyond San Angelo on road to Austin, Tom Green Co. 
Flowers. Form of style as in Y. campestris, color as in Y. constricta; In- 
florescences tall, even 2.5-3 m., bent or curved from base when in fruit; 
plants with stem sometimes 0.3-0.6 or 1.2-1.5 m. tall. 

2770: Same date. 37 miles southeast of San Angelo on road to Austin, Concho Co. 
Flowers, leaves. Form of style as in Y. constricta, color as in Y. campestris; 
inflorescence tall with flowering portion exserted; abnormalities in flowers 
and inflorescence. 


The writer’s field-book notes that there were many yuccas (suggestive of Y. con- 
stricta in their tall panicles) all along the way beyond San Angelo towards Austin; their 
leaves were more than once noted as a dark blue-green; the inflorescences were some- 
times 2.53 m. in height overall and often, as at Big Spring, bent or slanting from base 
when in fruit; they sometimes made short trunks attaining 1.5 m. in height. 


2853: May 26, 1932. Southern outskirts of Big Spring; photo. 130-1; pl. LXV; same 
group of plants as 2773. 2 lots of immature capsules; the style seems to vary 
in each lot. 

2854: Same date, same locality; photo. 129-11; pl. LXIV. Flowers. Form of 
style as in Y. constricta, color bright yellow-green; blooming about 2 weeks 
later than McKelvey 2773. 

2855: Same date, same locality. Old fruit. Capsules large by comparison with 
those of Y. constricta or Y. campestris; suggests those of Y. glauca var. Gurneyi 
(McKelvey 2348) in appearance. 

2857: May 27, 1932. Just west of Loraine, Mitchell Co. Flowers. Inflorescences 
long, exserted, as in Y. constricta; style as in Y. campestris. 

2858: Same date; between Abilene and Clyde, Taylor Co. 2 lots of flowers, leaves. 
Inflorescence as in Y. constricta; form of style as in Y. campestris, color as in 
Y. constricta; leaves grass-like. 

2859: Same date. Just east of Baird, Callahan Co. Fruit, leaves. Inflorescence 
panicled; style swollen; leaves grass-like. 
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2860: Same date; same locality. Fruit, leaves. Inflorescence a long-exserted 
panicle; flowers with oblong to slightly swollen, ovoid style, bright apple- 
green; leaves between grass-like and wiry. 


On May 17, 1928, E. J. Palmer photographed near Big Spring a group of plants 
with inflorescences in full flower. They suggest Y. campestris at Monahans(McKelvey 
photos. 129-7, 9) in their many branchlets but these branchlets were more spreading 
than in that species and the racemose tip exceeded the uppermost by a considerable 
distance. They may have represented a variation of Y. campestris or another of the 
plants under discussion. The central plant of the photograph suggests that the flowers 
expanded first along the central axis. 

J. N. Rose, P. C. Standley and P. G. Russell 12201 (foliage and fruit), Big Spring, 
February 23, 1910 (N) (W 635001) looks very similar to McKelvey 2855. 
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THE YUCCA MOTH 


URING her travels the author made collections of the moths and insects found 
upon the yuccas. These were sent to Mr. August Busck, Bureau of Entomology, 
U. S. National Museum, Washington, D. C., who gave much time to the study of the 
moths. The rest of the material was determined by various specialists selected by Dr. 
Harold Morrison, in charge of the Division of Insect Identification of the U. S. Depart- 
ment of Agriculture. All these individuals took great pains to assist the writer in every 
way and she is glad of the opportunity to express her thanks for their kindness and 
patience; this work was not only a “side issue” to her main task but also a new form of 
collecting, — hence the word patience. 

Since the moths associated with these plants are of special interest here, it seems 
suitable to publish Mr. Busck’s Synoptic Table of Genera of the Family Prodoxidae which 
includes some changes in classification and nomenclature, as well as such excerpts from 
his letters as explain and summarize his findings. This is done with Mr. Busck’s generous 
permission.1 Unless included between brackets what follows is directly quoted from Mr. 
Busck; his paragraphing is omitted. 

U.S. National Museum, August 3, 1933. . . At last I have finished the determination 
of your voluminous Yucca material and I am glad to give you a report on the result of 
your collections. . . I have learned to differentiate between these moths at a glance under 
the binocular, but it has involved considerable work to handle upwards of 2000 specimens 
individually; each specimen has been examined and doubtful cases necessitated more 
than a hundred genitalia slides. The small number of species represented was disap- 
pointing, because we had somehow suspected, that each species of Yucca would harbor 
a different species of each of the two genera involved. This is clearly not the case and 
only two main species are found — the so-called true Yucca moth, Tegeticula yuccasella 
(Riley) and the so-called false Yucca moth, Prodoxus quinquepunctellus (Chambers) — 
until the California yuccas are reached; these harbor, as already known, several different 
species. It is true that there is considerable variation in these two eastern species, not 
only in size and color, but in the genitalia in specimens from different localities and 
different yuccas; differences, especially of the latter kind, which I normally would consider 
specific in most of the groups and which for a time caused me to differentiate between 
some of your specimens as distinct species. With your large material to reason from, it 
became apparent, however, that these differences can not be considered more than varia- 
tions, because they are not restricted to certain localities nor to certain species of yuccas 
and because all gradations to the normal type are found. I am referring especially to 
the size of the characteristic flower-like “signum” found in the female bursa; the size 
of this is in most Lepidoptera constant within the species, whether the specimen is small 
or large, but many of your southwestern specimens of Tegeticula yuccasella (Riley) and 
a few of your eastern specimens have the signum only half as large or even less than the 
normal eastern specimen. These specimens with the smaller signum I have called Var. A. 
Among the Prodoxus on the other hand a majority of your southwestern specimens 
have a considerably larger signum than the very small star, typically found in eastern 
specimens. These also I have designated as Var. A., but as stated these differences, as 
well as the differences in color and size, do not appear to me to signify specific distinction 


1 Mr. Busck died on March 7, 1944. Dr. Carl Heinrich (in litt., October 22, 1945) assures the writer that. 
although publication has been delayed, he feels sure that Mr. Busck would “‘be glad” to have his findings included. 
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in this case. Your material afforded another equally unexpected conclusion. Riley found 
two females which agreed in every respect with his genus Pronuba (Tegeticula) except 
that these females lacked the large tentacles on the maxillary palpi, used in gathering 
the pollen, which the female places on the stigma in order to insure fertilization and 
consequent mature seed pods for its offspring. These tentacles were one of the main 
characters on which Riley separated his genus Pronuba and Prodoxus, which lacks them. 
He, therefore, placed these two females in the genus Prodoxus giving them the specific 
name intermedius and emphasizing the very close similarity to his Pronuba yuccasella, 
from which they differed only in the lack of these characteristic tentacles. Among your 
rich material, however, I have found between 20 and 30 such females either lacking 
these tentacles altogether as in Riley’s specimens or having them reduced (rather not 
developed) as short stumps and it is evident to me that this is simply an abnormality; I 
have made genitalia slides of one of Riley’s types of intermedius as well as of several 
of your specimens and find these are typical Tegeticula yuccasella except for the deformity 
of the maxillary tentacles. We are thus able to place the name intermedius in the synon- 
ymy after all these years (since 1892) of uncertainty about this name. There is, of course, 
no need to inform you about the biological differences of the two genera nor about the 
role played by Tegeticula in the fertilization of the yuccas. If you wish to refresh any 
details you may refer to Riley’s exhaustive paper on the subject in the Third Annual 
Report of the Missouri Botanical Garden. Structurally the two genera are readily separated 
in both sexes by the genitalia. The female of the fruit inhabiting genus Tegeticula has 
a smooth ovipositor with a slight keel on upper side while the female of the stemboring 
Prodoxus has the upper edge of the ovipositor toothed like a saw. The male clasper in 
Tegeticula (Pronuba) has a single tuft of short black spines, while the longer clasper of 
Prodoxus has several (3-7) separate short black spines. These characters can readily 
be seen under a binocular. Among the other Yucca species secured by you it was 
particularly pleasing to see the Tegeticula paradoxa (Riley), Prodoxus pulverulentus 
Riley and Prodoxus sordidus Riley, neither of which have been received here since Riley’s 
time. Also the Deoclona yuccasella Busck, of which only the type series was known... 
The determinations of all your lepidopterus material follows according to your numbers. . . 

U. S. National Museum, November 4, 1933 .. . I enclose a list of the species of the 
family Prodoxidae with their synonyms and principal (first only) references, as I have 
them in manuscript. I shall be very glad, if you wish to use this corrected list in your 
papers on Yucca; I shall have no occasion to publish on the group. In the list I have 
given localities only as published and yours should be added. The botanical names 
are as given in the entomological literature and presumably need your revision. Among 
the Lepidoptera collected on Yucca by you, Deoclona yuccasella Busck (family Gelechiidae) 
and Ephestia rileyella Ragonot (family Pyralidae, subfam. Phycitinae) are true Yucca 
insects, though not involved in the fertilization of the foodplant. The other species 
mentioned in my report are all Lepidoptera and the larvae of some of them may feed 
in one way or another on Yucca, but the moths are more likely attracted to the flowers. . . 
[Mr. Busck’s classification follows. Rather than change the names of the foodplants and the 
distribution as cited by him the writer has, in footnotes referable to each species of Tegeticula 
and Prodoxus collected by her, cited the Yucca species (varieties and forms not differentiated) 
as determined by her, the locality (state and county) as given in her records, and the number 
of her specimen; the number assigned each species in her classification precedes the species 
name between parenthesis; an asterisk following the author’s collecting number indicates the 
Var. A, of Tegeticula yuccasella and of Prodoxus quinquepunctellus, to which Mr. Busck 
refers in his letter of August 3, 1933, quoted above.| 


182 YUCCAS OF THE SOUTHWESTERN UNITED STATES 


Family Prodoxidae 


Synoptic TABLE OF GENERA 


Female with maxillary tentacles! and with smooth ovipositor; male with a single tuft of short 
black spines on harpe; caterpillar with thoracic legs; pupa strongly spined; feeds in the seeds of Yucca 
and is directly instrumental in fertilization of the flowers of the foodplant. TEGETICULA Zeller. 

Female without maxillary tentacles and with serrate ovipositor; male with several (3-7 or numerous) 
separate short black spines on harpe; caterpillar apodal; pupa smooth; feeds in stalks or fruits of food- 
plant and not directly instrumental in the fertilization. Propoxus Riley. 


Genus TEGETICULA Zeller 
Verh. Zoo. Bot. Gesell. Wien, 23: 232 (1873). 
Tyee: 7. alba Zeller ( = Pronuba yuccasella Riley, 1873). 


Pronuba Riley (name preocc.) 
Nature, 6: 444 (1872). 
Type: P. yuccasella Riley 


Thia Edwards 
Entom. Amer. 3: 181 (1888). 
Type: T. extranea Edw. (= T. aterrima Trelease). 


Thelethia Dyar 
Can. Entom. 25: 301 (1893). 
Tyre: T. extranea Edw. 


Valentinia Coolidge 
Entom. News, 20: 112 (1909). 
Type: P. yuccasella Riley 


(1) Tegeticula yuccasella (Riley)? 


Pronuba yuccasella Riley in Nature, 6: 444 (1872). 
Tegeticula alba Zeller in Verh. Zoo. Bot. Gesell. Wien, 23: 232 (1873). 
Prodoxus intermedius Riley in Proc. Am. Ass. Adv. Sci. 1880, 617 (1881). 


FoOoDPLANT: Yucca filamentosa L. and others. | 
DISTRIBUTION: Eastern, southern, and western United States. 


(2) Tegeticula maculata (Riley) 
Pronuba maculata Riley in Proc. Am. Ass. Adv. Sci. 1880, 617 (1881). 


FOODPLANT: Yucca Whipples Torr. 
DISTRIBUTION: S. California. 


1 Rarely reduced or undeveloped in “freaks” of T. yuccasella (Riley). 


2(1) Y. Faxoniana (Trel.) Sarg. Texas. Culberson Co.: 2053. (2) Y. carnerosana (Trel.) McKelvey. 
Texas. Brewster Co.: 1959. (3) Y. baccata Torr. Arizona. Mohave Co.: 2167; Coconino Co.: 2282; Yavapai 
Co.: 2165. New Mexico. Torrance Co.: 2353; Hidalgo Co.: 2093. Uraun. Kane Co.: 4346, 4347. CoLorapo. 
Las Animas Co.: 4865. (5) Y. arizonica McKelvey. Arizona. Santa Cruz Co.: 2681, 2119, 2120, 2121, 2122. 
(6) Y. Thornberi McKelvey. Arizona. Cochise Co.: 2666. (7) Y. Treculeana Carr. Texas. Bexar Co.: 2610; 
Medina Co. or Bexar Co.: 2597; Medina Co.: 2600, 2604, 2605; Bexar Co.: 2602; Frio Co.: 2603. (9) Y. schidigera 
Roezl. CAtrrorntA. Imperial Co.: 2693; San Diego Co.: 2699; San Bernardino Co.: 2712, 2715, 2730. (10) Y. 
Torreyi Shafer. Texas. Uvalde Co.: 1882*; Jeff Davis Co.: 1956, 2573; Presidio Co.: 2014; Brewster Co.: 2565, 
2635, 2640, 2563, 2575, 2578; Hudspeth Co.: 2652, 2654*, 2655*; Val Verde Co.: 2583, 2584, 2585, 2589, 2590. 
(12) Y. Whipplet Torr. CatrrorntA. San Bernardino Co.: 2722. (15) Y. pallida McKelvey. Texas. Dallas Co.: 
28064". (19) Y. elata Engelm. Arizona. Gila Co.: 2140. (20) Y. utahensis McKelvey. Urtan. Washington Co.: 
4167, 4238, 4173. (22) Y. angustissima Engelm. Arizona. Mohave Co.: 2256. (23) Y.Standleyi McKelvey. 
Arizona. Navajo Co.: 2286, 2290, 2298, 2761. NEw Mexico. McKinley Co.: 2312. Cotorapo. Mineral Co.: 
4708; Rio Grande Co.: 4769, 4772. (24) Y. intermedia McKelvey. New Mexico. Valencia Co.: 2355; Mora Co.: 
4899A; Torrance Co.: 4928. (25) Y. kanabensis McKelvey. Utah. Kane Co.: 4348, 4350. (28) Y. arkansana Trel. 
Oxranoma. Garfield Co.: 2500. Texas. Concho Co.: 2777; Mason Co. or Gillespie Co.: 2778*; Bastrop Co.: 
2782*. (29) Y. glauca Nutt. New Mexico. Colfax Co.: 4860. Kansas. Seward Co.: 2481A, 2481B, 2481C. 
OxtaHoma. Texas Co.: 2477. (30) Y. campestris McKelvey. Texas. Ward Co.: 2849*. Also: Possible hybrid 
between (30) Y. campestris and (26) Y. constricta. Texas. Howard Co.: 2773*, 2853*; Mitchell Co.: 2857*; 
Callahan Co.: 2860*. 
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(3) Tegeticula apicella (Dyar) 
Pronuba apicella Dyar, List N. Am. Lep. 577, no. 6575a (1903). 
FoopPLant: Yucca Whipplet Torr. 
DISTRIBUTION: S. California. 


(4) Tegeticula extranea (Edwards)! 
Thia extranea Edwards in Entom. Amer. 3: 181 (1888). 
Thelethia extranea Dyar in Can. Entom. 25: 301 (1893). 
Pronuba maculata var. aterrima Trelease in Rep. Missouri Bot. Gard. 4: 216 (1893). 
FooppLant: Hesperoyucca Whipplei Torr. var. graminifolia (Wood) Trel. 
DISTRIBUTION: S. California. 


The genitalia of 2, 3 and 4 are identical in both sexes and I consider them merely 
color varieties of the same species. 


(5) Tegeticula paradoxa (Riley)? 
Pronuba paradoxa Riley in Proc. Entom. Soc. Wash. 1: 154 (1889). 
Pronuba synthetica Riley in Proc. Entom. Soc. Wash. 2: 312 (1892). 


FooppLant: Yucca brevifolia Engelm. 
DIstRIBUTION: Mohave Desert, California. 


Genus PRODOXUS Riley 
Am. Entom. 3: 155 (1880). 
Type: P. decipiens Riley (= quinquepunctella Chambers). 


(1) Prodoxus quinquepunctellus (Chambers)? 


Hyponomeuta quinquepunctella Chambers in Can. Entom. 7: 7 (1875). 
Hyponomeuta paradoxica Chambers in Jour. Cinn. Soc. Nat. Hist. 1: 149 (1878). 
Prodoxus decipiens Riley in Amer. Entom. 3: 155 (1880). 


FoopPLANT: Yucca spp. 
DISTRIBUTION: Eastern and southern United States. 


(2) Prodoxus marginatus Riley 
Prodoxus marginata Riley in Proc. Am. Ass. Adv. Sci. 1880, 617 (1881). 


Fooppiant: Yucca Whipplez Torr. 
DISTRIBUTION: California. 


1 (12) Y. Whipplei Torr. Catrrornta. San Diego Co.: 2704A ; San Bernardino Co.: Glos, ele0y elele 


2(11) Y. brevifolia Engelm. Arizona. Mohave Co.: 2537, 2538, 2539, 2540, 2541, 2542, 2543. (12) Y. 
Whipplei Torr. Catirornta. San Diego Co.: 2702, 2703, 2704A, 2705, 2706.: 


8 (1) Y. Faxoniana (Trel.) Sarg. Texas. Culberson Co.: 2053*. (3) Y. baccata Torr. NEw Mexico. Hidalgo 
Co.: 2093. Arizona. Coconino Co.: 2282. Uran. Kane Co.: 4346, 4347. (5) Y. arizonica McKelvey. ARIzoNna. 
Santa Cruz Co.: 2119, 2120, 2121, 2122. (15) Y. pallida McKelvey. Texas. Eastland Co.: 2862; Palo Pinto Co.: 
2863*; Dallas Co.: 2864*. (16) Y. rupicola Scheele. TExas. Gillespie Co.: 2779*; Comal Co.: 2786*; Kendall Co.: 
2791*. (19) Y. elata Engelm. Texas. Brewster Co.: 2828*, 2833*, 2840", Presidio Co.: 2845*. (20) Y. utahenstis 
McKelvey. Urau. Washington Co.: 4238. (22) VY. angustissima Engelm. Arizona. Mohave Co.: 2256. (23) 
Y. Standleyi McKelvey. Arizona. Navajo Co.: 2290, 2292, 2297, 2298, 2761*, 2762*. New Mexico. McKinley 
Co.: 2312, 2327; Valencia Co.: 2328. Cotorapo. Rio Grande Co.: 4768, 4769, 4772. (24) Y. intermedia McKelvey. 
New Mexico. Valencia Co.: 2355, 2356. (26) Y. constricta Buckley. Texas. Medina Co.: 2795*; Uvalde Co.: 
2797*, 2798*; Terrell Co.: 2825*; Zavalla Co.: 2813*. (27) Y.H arrimaniae Trel. Cotorapo. Costilla Co.: 4858. 
Uran. Carbon Co.: 4274. (28) Y. arkansana Trel. OxtaHoma. Garfield Co.: 2500. Texas. Concho Co.: 2777*; 
Mason Co. or Gillespie Co.: 2778*; Gillespie Co.: 2782*; Travis Co.: 2784*; Kendall Co.: 2792*. (29) Y. glauca 
Nutt. Oxranoma. Texas Co.: 2477; Beaver Co.: 2492A. Kansas. Seward Co.: 2481A, 2481B, 2481C. NEw 
Mexico. Colfax Co.: 4860. (30) Y. campestris McKelvey. Texas. Ward Co.: 2849"; Howard Co.: 2852*. Also: 
Possible hybrid between (30) Y. campestris and (26) Y. constricta. TEXAS. Howard Co.: 2772*, 2773*; Tom Green 
Co.: 2775*; Concho Co.: 2776*; Mitchell Co.: 2857*; Callahan Co.: 2860*. Also: Possible hybrid between (26) 
Y. constricta and (28) Y. arkansana. Texas. Uvalde Co.: 2807*. Possible hybrid between (26) Y. constricta and 
(16) Y. rupicola. Texas. Uvalde Co.:2812*. Possible hybrid between (16) Y. rupicola and (17) Y. Thompsoniana. 
Texas. Val Verde Co.: 2819*. 
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(3) Prodoxus cinereus Riley 
Prodoxus cinereus Riley in Proc. Am. Ass. Adv. Sci. 1880, 617 (1881). 
FoOopPLANtT: Yucca Whipplei Torr. 
DISTRIBUTION: S. California. 


(4) Prodoxus aenescens Riley 
Prodoxus aenescens Riley in Proc. Am. Ass. Adv. Sci. 1880, 617 (1881). 
FoopPLAnT: Yucca Whipplet Torr. 
DISTRIBUTION: S. California. 


(5) Prodoxus pulverulentus Riley! 
Prodoxus pulverulentus Riley in Proc. Entom. Soc. Wash. 2: 315 (1892). 
FOopPLANT: Yucca Whipplei Torr. 
DISTRIBUTION: S. California. 


(6) Prodoxus coloradensis Riley? 
Prodoxus coloradensis Riley in Proc. Entom. Soc. Wash. 2: 316 (1892). 
Incurvaria rheumapterella Dietz in Trans. Am. Entom. Soc. 31: 37 (1905). 
FOODPLANT: Yucca sp. 
DISTRIBUTION: Colorado. 


(6A) Prodoxus coloradensis color form Jautus Cockerell in Psyche, 8: 142 (1897). 
(6B) Prodoxus coloradensis color form confluens Cockerell in Psyche, 8: 142 (1897). 


(7) Prodoxus y-inversa Riley 
Prodoxus y-inversa Riley in Proc. Entom. Soc. Wash 2: 316 (1892). 
FOODPLANT: Yucca baccata Torr. ? 
DISTRIBUTION: New Mexico. 


(8) Prodoxus reticulatus Riley 
Prodoxus reticulatus Riley in Proc. Entom. Soc. Wash. 2: 316 (1892). 
FOODPLANT: Yucca sp. ? 
DISTRIBUTION: California. 


(9) Prodoxus sordidus Riley? 
Prodoxus sordidus Riley in Proc. Entom. Soc. Wash. 2: 319 (1892). 
FOoDPLANT: Yucca brevifolia Engelm. 
DISTRIBUTION: California. 


He pia dea ae! Ge ke) we te ised 


The other Lepidoptera collected on Yucca flowers were: 


Euxoa tnconcinna Harvey Fam. Phalaenidae (Benjamin det.) on Y. Thompsoniana. 
Texas. Brewster Co.: 2826, 2827. 


Polia scribillata Draudt Fam. Phalaenidae (Benjamin det.) on Y.Torreyi. TrExas. 
Medina Co. or Bexar Co.: 2598. 


1(12) Y. Whipplei Torr. Cattrornia. San Diego Co.: 2702, 2706, 2704A. 


2(1) Y. Faxoniana (Trel.) Sarg. Texas. Culberson Co.: 2648, 2635. (3) Y. baccata Torr. NEw Mexico. 
Hidalgo Co.: 2093, 2353. Arizona. Coconino Co.: 2282. Cotorapo. Las Animas Co.: 4865. (7) Y. Treculeana 
Carr. Texas. Bexar Co.: 2602, 2610; Medina Co. or Bexar Co.: 2597. (10) Y. Torreyi Shafer. Texas. Presidio 
Co.: 2563; Brewster Co.: 2565, 2575, 2578, 2634, 2638; Jeff Davis Co.: 2573; Val Verde Co.: 2583, 2584, 2585, 
2589, 2590; Uvalde Co.: 2592, 2593, 2594, 2595; Sutton Co.: 2624; Hudspeth Co.: 2649, 2552, 2655; El Paso Co.: 
2059. (23) Y. Standleyi McKelvey. Cotorapo. Mineral Co.: 3768; Rio Grande Co.: 4769, 4772. 


* (11) Y. brevifolia Engelm. Arizona. Mohave Co.: 2537, 2538, 2539, 2540, 2541, 2542, 2543. 
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Conochares elegantula arizonae Hy. Edw. Fam. Phalaenidae (Benjamin det.) on 
Y. Treculeana. TExasS. Bexar Co.: 2610. 


Phasiana sp., probably parcata Grossbeck Fam. Geometridae (Benjamin det.) on 
Y. baccata. Arizona. Gila Co.: 21494. 


Ctenucha venosa Walker Fam. Amatidae (Benjamin det.) on Y. Treculeana. TEXAS. 
Frio Co.: 2603: Medina Co.: 2604, 2605. 


Loxostege allectalis Grote Fam. Pyranstidae (Heinrich det.) on Y. Torreyt. ‘TEXAS. 
Brewster Co.: 2635. 


Ephestia rileyella Ragenot Fam. Phycitidae (Heinrich det.) on Y. Whipple. Ca.i- 
FORNIA. San Diego Co.: 2704A. 


Crambus sp. “all female, probably new but o needed” Fam. Crambidae (Heinrich 
det.) on Y. Torreyi. Texas. Uvalde Co.: 2592, 2593, 2594, 2595. 


Aristotelia sp. Fam. Gelechiidae (Busck det.) on Y. baccata. ARIZONA. Yavapai Co.: 
2165. 


Deoclona yuccasella Busck Fam. Gelechiidae (Busck det.) on Y. Whipplei. Cali- 
FORNIA. San Diego Co.: 2704A. 


Scythris sponsella Busck Fam. Scythridae (Busck det.) on Y. Torreyt. TEXAS. Sut- 
ton Co.: 2624. 
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PLATES 


Yucca WuippLet Torrey (See p. 23). 


Palms to Pines Highway, San Jacinto Mts., Riverside Co., California. Alt. 1350 m. March 16, 
1936. McKelvey 5097. Inflorescence bud with twisting bracts. 


Yucca WHIPPLEI Torrey 
Detail of bud shown in Plate I. 


Yucca WHIPPLE! Torrey 
Inflorescence of Plates I and II. Three days later. Figure 5 ft. 4 in. tall. 


Yucca WHIPPLE! Torrey 
Detail of inflorescence shown in Plate III. 


Yucca WHIPPLE! Torrey 


Palms to Pines Highway, San Jacinto Mts., Riverside Co., California. Alt. 1140 m. November 
27, 1935. Note abundant fruit and conspicuous bract-scars. Figure 6 ft. tall. 


Yucca WHIPPLEI Torrey 


Palms to Pines Highway, San Jacinto Mts., Riverside Co., California. Alt. 1020 m. November 21, 
1935. McKelvey 5003. Detail of fruiting panicle; top of placental “wings” can be seen in 
capsules at base of picture. 


Yucca WHIPPLE! Torrey 


In valley five miles west of San Bernardino, San Bernardino Co., California. April 29, 1932. 
McKelvey 2722, in part. Inflorescence 3.6 m. in height. Compare its form with those of Plates 
V and IX. Bracts reflexed and persistent. 


Yucca WuiPPLe! Torrey 


In valley five miles west of San Bernardino, San Bernardino Co., California. April 29, 1932. 
McKelvey 2723. Inflorescence proper 45 cm. in length; dark coloration of bracts and flower- 
buds is evident. 


Yucca WHIPPLE! Torrey 


Just west of Morongo Valley, San Bernardino Co., California. April 28, 1932. McKelvey 2720. 
Inflorescence 2.1 m. in height. Compare with those of Plates V and VII. 


Yucca WuipPLe! Torrey 


In valley about five miles west of San Bernardino, San Bernardino Co., California. April 29, 1932. 
McKelvey 2722, in part. Inflorescence 3 m. in height, with showy, reflexed bracts. 


Yucca WuiepLel Torrey 


Palms to Pines Highway in San Jacinto Mts., Riverside Co., California. April 11, 1936. In- 
florescence stunted by a late frost. 


Yucca WHIPPLE! Torrey 


About five miles north of Box S Ranch, Lucerne Valley, San Bernardino Co., California. April 
29, 1932. McKelvey 2725. Plant with clustered rosettes, perennial (those of Plates I through 
XI all with solitary rosettes and dying after fruiting). Inflorescences 3-3.6 m. in height. Note 
that, even before expansion of flowers, branchlets are wide-spreading and entire flowering 
portion very open. 


Yucca PALLIDA McKelvey (See p. 57). 


Cedar Hill, Dallas Co., Texas. April 2, 1931, McKelvey 1664. Note large size of clump and flat, 
broad, pale leaves. 


Yucca PALLIDA McKelvey 


Between Ranger and Strawn, Eastland Co., Texas. Alt. ca. 300 m. May 27,1932. McKelvey 2862; 
type. Inflorescence 1.8 m. in height. Note erect-ascending, few-flowered branchlets, moderate 
sized clump, and broad, flat, pale leaves. 


? Yucca paLtipA McKelvey X Yucca ARKANSANA Trelease (See p. 63). 
Cedar Hill, Dallas Co., Texas. April 2, 1931. McKelvey 1666. 
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XXX. 
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YUcCA RUPICOLA Scheele (See p. 63). 


Between Kendalia and Sisterdale, Kendal] Co., Texas. May 19, 1932. Inflorescence 1.8 m. in 
height. Note erect-ascending, few-flowered branchlets and the few heads of leaves in a single 
clump; also the twisted, very concave leaves. 


YUCCA RUPICOLA Scheele 


Along road from New Braunfels to Kendalia, Comal Co., Texas. May 19, 1932. Flowering portion 
of a short inflorescence (1.4 m. in length overall). Note large fragile flowers with long pistil. 


YUCCA RUPICOLA Scheele 


Along road from New Braunfels to Kendalia, Comal Co., Texas. May 19, 1932. Inflorescences 
1.8 m. in height. Note erect-ascending, few-flowered branchlets and the few heads of leaves 
in a clump; also the twisted, concave leaves. 


Yucca THompsontAna Trelease (See p. 69). 


West of Sanderson, in Brewster Co., Texas. April 21, 1931. Fruiting plant 3.6 m. in height overall. 
Inflorescence obovoid; heads of leaves and entire plant neat and symmetrical. 


Yucca THOMPSONIANA Trelease 


Just north of Persimmon Gap in Santiago Mts., Brewster Co., Texas. April 24, 1931. M cKelvey 
1963. Plant 2.7 m. in height, with 18 inflorescences. 


Yucca THOMPSONIANA Trelease 


North of Persimmon Gap in Santiago Mts., Brewster Co., Texas. March 28, 1932. McKelvey 
2582. Plant about 3 m. in height overall. Note obovoid inflorescence with “twiggy” branchlets ; 
also neat appearance of entire plant. 


Yucca THOMPSONIANA Trelease 


North of Persimmon Gap in Santiago Mts., Brewster Co., Texas. April 24, 1931. McKelvey 1962. 
Inflorescence obovoid, densely crowded with large, fragile flowers. 


? Yucca RupIcoLa Scheele X Yucca THompsontaNA Trelease (Y. Reverchoni 
Trelease). (See p. 75). 


Ten miles east of Sanderson, Terrell Co., Texas. April 21, 1931. McKelvey 1941. Plant 1.4 m. 
in height overall. Note untidy appearance of plant and the leaves of varying length (often long 
and twisted) which assume a multitude of directions. Compare with Yucca T hompsoniana of 
Plates XIX, XX and XXI. 


YUCCA ROSTRATA Engelmann (See p. 77). 


In dry stream-bed, along old Glen Springs road, not far west of the Rio Grande, Brewster Go:, 
Texas. April 13, 1931, McKelvey 2044. Figure 6 ft. tall. Note symmetry and neatness of entire 
plant; also its resemblance, in general appearance, to Yucca elata of Plate XXVI. 


Yucca ELATA Engelmann (See p. 84). 
Between Oracle and Oracle Junction, in Pinal Co., Arizona. July 22, 1935. 


Yucca ELATA Engelmann 
Between Roosevelt Reservoir and Globe, Gila Co., Arizona. May 28, 1929. 


YUCCA ELATA Engelman 


Along road to Carr’s Ranch in Sierra Ancha, Gila Co., Arizona. May 28, 1929. 
Plant about 4.2 m. in height overall. Note the rather untidy appearance which comes with age. 


Yucca ELATA Engelmann 


Not far east of Silver City, Grant Co., New Mexico. April 16, 1934. M. cKelvey 4022. Figure 
6 ft. in height. 


Yucca ELATA Engelmann 


Between Van Horn and Sierra Blanca, in Hudspeth Co., Texas. May 25, 1932. Young plant, 
4.5 m. in height overall. ‘ 


Yucca ELATA Engelmann 


About 35 miles northeast of Van Horn, Culberson Co., Texas. May 26, 1932. Plant 4.5 m. in 
height overall. Note that flowers expand first along central] axis. 


Yucca ELATA Engelmann 


Outskirts of Van Horn, Culberson Co., Texas. May 26, 1932. A young, nearly acaulescent plant, 
with many heads of leaves. Note the general resemblance to Yucca utahensis of Plate XXXII. 


XOCXIT. 


XOXCXITT. 
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Yucca uTAHENSIS McKelvey (See p. 94). 


In Santa Clara Valley, 7-9 miles northwest of St. George, Washington Co., Utah. May 4, 1934- 
McKelvey 4167; type. Figure 5 ft. 4 in. tall. 


Yucca UTAHENSIS McKelvey 
Detail of plant shown in Plate XXXII. 


Yucca UTAHENSIS McKelvey 


About 14 miles west of southern entrance to Zion Park, along road to Tocquerville, Washington 
Co., Utah. May 7, 1934. McKelvey 4228. An extremely large clump. Note that flowers expand 
first along central axis. 


? YUCCA VERDIENSIS McKelvey (See p. 98). 


Sierra Ancha, Gila Co., Arizona. March 7, 1929. Possibly an old plant of the species. Associated 
with McKelvey 2148 (See footnote 2, p. 101). 


Yucca ANGUSTISSIMA Engelmann (See p. 102). 


Between Hackberry and Peach Spring, Mohave Co., Arizona. May 17, 1931, McKelvey 2256. 
Inflorescence 1.3 m. in height. 


Yucca STANDLEYI McKelvey (See p. 108). 


Tunitcha Mts., west of Toadlena and of Newcomb, San Juan Co., New Mexico. May 24, 1934. 
McKelvey 4609; type. Inflorescence 0.6 m. in height. 


Yucca STANDLEYI McKelvey 


Adjoining plant to one of Plate XXXVII. Inflorescence slightly taller. Note well-developed 
fruit near top of flowering portion with some fresh flowers both below and above. 


Yucca STANDLEYI McKelvey 


About 8 miles southwest of Gallup, towards Lupton, McKinley Co., New Mexico. May 23, 1934. 
McKelvey 4601. Inflorescence 0.6 m. in height. Note the many leaves in a head and their 
filiferous condition. 


Yucca STANDLEYI McKelvey 
Plant in same group as one of Plate XXXIX. McKelvey 4603. Inflorescence 0.7 m. in height. 


Yucca STANDLEYI McKelvey 


Plant in same group as ones of Plates XXXIX and XL. McKelvey 4602. Inflorescence tall for 
species, just under 1 m. in height. 


Yucca STANDLEYI McKelvey 


On hillside some 6 miles west of Monte Vista, Rio Grande Co., Colorado. May 30, 1934. McKelvey 
4772. 


Yucca STANDLEYI McKelvey 


Just south of Holbrook along road to Snowflake, Navajo Co., Arizona. May 19, 1931. McKelvey 
2286. Juvenile plant (See p. 114) with inflorescence only 0.3 m. in height. 


Yucca INTERMEDIA McKelvey (See p. 116). 


Just east of Pecos River, en route from Las Vegas to Santa Fe, San Miguel Co., New Mexico. 
June 4, 1934. McKelvey 4902; type. Inflorescences 1.1-1.3 m. in height. Note that foliage is 
but little filiferous. 


Yucca INTERMEDIA McKelvey 


Southwest of Mountainair, Torrance Co., New Mexico. May 26, 1931. McKelvey 2357. In- 
florescence at left 1.5 m. in height. Note few basal branchlets and smooth-margined leaves. 


Yucca INTERMEDIA McKelvey 


Between Wagon Mound and Las Vegas, Mora Co., New Mexico. June 4, 1934. McKelvey 4899A. 
Note three forms of inflorescence: the common raceme, the raceme with a few basal branchlets 
and the true panicle; flowers are of the occasional globose form. 


Yucca INTERMEDIA McKelvey var. RAMOSA McKelvey (See p. 120). 


Just north of town of Willard, Torrance Co., New Mexico. June 6, 1934. McKelvey 2349. In- 
florescence 1.5 m. in height. Note the non-filiferous leaves. 


YUCCA KANABENSIS McKelvey (See p. 122). 


On divide between Mt. Carmel and Kanab, about nine miles north of the last, Kane Co., Utah. 
Alt. ca. 1830 m. May 14, 1934. McKelvey 4347A; type. Inflorescences 2.2-2.8 m. in height. 
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YUCCAS OF THE SOUTHWESTERN UNITED STATES 


YucCA KANABENSIS McKelvey 


Valley of Virgin River, about 25 miles north of Kanab, Kane Co., Utah. May 14, 1934. McKelvey 
4351. Inflorescences ca. 2.1 m. in height. 


Yucca constricTa Buckley (See p. 128). 


Enchanted Rock, Llano Co., Texas. April 15, 1931. McKelvey 1850. Plants with stems some 
1 m. in height. 


? Yucca constricta Buckley X Yucca RupIcota Scheele (See p. 137). 


Between Uvalde and Laguna, Uvalde Co., Texas. May 20, 1932. McKelvey 2806. Inflorescence 
1.8 m. in height. 


? Yucca constTRIcTA Buckley Yucca RuPICOLA Scheele (See p. 137). 
Between Uvalde and Laguna, Uvalde Co., Texas. May 20, 1932. Inflorescences 2.5 m. in height. 


? Yucca CONSTRICTA Buckley X Yucca ARKANSANA Trelease (See p. 137). 


Western outskirts of Carrizo Springs, Dimmit Co., Texas. May 27, 1932. McKelvey 2811. In- 
florescence at left 2.5 m. in height. 


Yucca HARRIMANIAE Trelease (See p. 139). 


Just north of Helper, along road to Kyune, west side of canyon, Carbon Co., Utah. Alt. 1900 m. 
May 10, 1934. McKelvey 4274. Inflorescence 1 m. in height. 


Yucca HARRIMANIAE Trelease 
Same group of plants as those of Plates LIV and LVI. Fruit stalks of previous year. 


Yucca HARRIMANIAE Trelease 
Same group of plants as those of Plates LIV and LV. Inflorescences in bud. 


Yucca GLAuca Nuttall (See p. 161). 


In city limits of Raton, Colfax Co., New Mexico. May 31, 1934. McKelvey 4860. Inflorescence 
1 m. in height. 


Yucca GLAucaA Nuttall 
In city limits of Raton, Colfax Co., New Mexico. May 31, 1934. 


Yucca GLAUCA Nuttall 
Near Morley, north side of Raton Pass, Las Animas Co., Colorado. May 31, 1934. McKelvey 4864. 


Yucca GLAUCA Nuttall 


Just west of Forgan, Beaver Co., Oklahoma, June 1, 1931. McKelvey 2492A. Clump 6 m. in 
breadth with 37 inflorescences; inflorescences about 1.3 m. in height or less. 


Yucca GLAuca Nuttall var. Gurney McKelvey (See p. 169). 


Between Guymon and Optima, Texas Co., Oklahoma. May 30, 1931. McKelvey 2477. Race- 
mose, vigorous form of inflorescence; flowers of the occasional globose form. 


YuccA CAMPESTRIS McKelvey (See p. 173). 

Just east of Monahans, Ward Co., Texas. May 26, 1932. McKelvey 2850. Inflorescences 0.6- 
1 m. in height; note its density (the branchlets erect-ascending), the position of the flowering 
portion relative to the foliage and the truncate apex (the racemose tip short). 


Yucca CAMPESTRIS McKelvey 

Just east of Monahans, Ward Co., Texas. May 26, 1932. A different group from that of Plate 
LXII. Inflorescences though much the same height have at times a more exserted flowering 
portion. 


? Yucca CAMPESTRIS McKelvey X Yucca constrictTA Buckley (See. p. 176). 

Southern outskirts of Big Spring, Howard Co., Texas. May 26, 1932. McKelvey 2854. Inflores- 
cences 1.3—1.4 m. in height, the flowering portion only slightly exserted. Note that.some flowers 
are produced directly along axis below the erect-ascending branchlets; also that flowers expand 
first along central axis, much as in Y. elata Engelm. and in Y. utahensis McKelvey. 


? YUCCA CAMPESTRIS McKelvey X Yucca constrictaA Buckley (See p. 176). 


Southern outskirts of Big Spring, Howard Co., Texas. May 26, 1932. McKelvey 2853. Inflores- 
cences same height as those of Plate LXIV; the flowering portion appears long-exserted because 
flowers produced below the branchlets have fallen without maturing fruit. 
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Agave californica, 23, 31 

— dasylinoides, 53 

— falcata, 31 

Amatidae, 185 

Amole, 93 

Aristotelia sp., 185 

Candle of God, 47 

Ciote plant, 47 

Clistoyucca, 34 

Conochares elegantula arizonae, 185 
Coyote plant, 47 

Crambidae, 185 

Crambus sp., 185 

Creosote, 74 

Creosote-bush, 80 

Ctenucha venosa, 185 
Dasylirion, 74 

Deoclona yuccasella, 181, 185 
Ephestia rileyella, 185 

Euxoa inconcinna, 184 
Gelechiidae, 185 
Geometridae, 185 
Hesperoyucca, 20, 21, 30, 33, 34, 36, 38 
—Whipplei, 24, 33-35, 52, 53 
—— graminifolia, 21, 24, 32, 183 
—— violacea, 35 
Hyponomeuta paradoxica, 183 
— quinquepunctella, 183 
Incurvaria rheumapterella, 184 
Joshua-tree, 82, 92 

Kw gatt, 48 

La Palmilla, 93 

Lecheguilla, 74, 80 
Licaquilla, 53 

Loxostege allectalis, 185 
Mesqual, 47, 48 

Moth, The Yucca, 180-185 
Mountain yucca, 47 

Muy dulce, 47 

Nolina, 74 

— Parryi, 43 

Ocatillo, 80 

Our Lord’s Candle, 92 
Palmilla, 90, 93 

Phalaenidae, 184, 185 
Phasiana sp., 185 

Phycitidae, 185 

Polia scribillata, 184 
Prodoxidae, 182 

Prodoxus, 182, 183 
—aenescens, 184 

—cinereus, 184 
—coloradensis, 184 


Prodoxus coloradensis confluens, 184 
——lautus, 184 


— dec 


tpiens, 183 


— intermedius, 182 
—marginatus, 183 
—pulverulentus, 181, 184 

— quinquepunctellus, 180, 183 
—reticulatum, 184 

— sordidus, 181, 184 
—y-inversa, 184 

Pronuba, 182 

— apicella, 183 


— Ma 


culata, 182 


—— aterrima, 183 

— paradoxa, 183 

— synthetica, 183 

— yuccasella, 181, 182 
Pyranstidae, 185 


Quiot 
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e, 47 
ela, 34 


Scythridae, 185 
Scythris sponsella, 185 
Soaptree yucca, 93 
Soapweed, 93 


Sotol, 


93 


Southern Yucca, 93 
Soyate, 80 


Spani 
Spani 


sh Bayonet, 93 
sh Dagger, 93 


Tegeticula, 182 


—alb 


a, 182 


—apicella, 183 
—extranea, 183 
—maculata, 182 

— paradoxa, 181-183 
—yuccasella, 180-182 
Thelethia, 182 - 

— extranea, 183 


Thia, 


182 


— extranea, 183 
Valentinia, 182 


Yucca sect. Chaenocarpa, 5, 8-11, 14, 15, 20, 56 


—sect. Chaenoyucca, 56 


——'se€c 
——=Sec 


t. Clistocarpa, 8, 9, 13, 56 
t. Hesperoyucca, 5, 8-10, 14, 20, 56 


—sect. Hespero-yucca, 20 
—sect. Sarcocarpa, 9, 13, 20 
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. Arkansanae, 6, 10, 14, 19, 147-149 
. Baccatae, 13 

. Constrictae, 6, 10, 14, 18, 126, 127 
. Elatae, 6, 10, 14, 16, 81-84 

. Faxonianae, 13 

. Glaucae, 6, 10, 14, 19, 160, 161 
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Yucca ser. Harrimaniae, 6, 10, 14, 19, 138 

—ser. Rupicolae, 5, 8, 9, 10, 14, 15, 56 

—ser. Treculeanae, 13 

—subgen. Euyucca, 56 

—subgen. Hesperoyucca, 20 

— albospica, 92 

—aloifolia, 29, 30, 31, 66, 92 

— angustifolia, 88, 90, 91, 94, 161 

——elata, 84, 89 

—— mollis, 66, 149 

—— radiosa, 84, 88, 89 

— angustissima, 14, 17, 82, 83, 101, 102-108, 112, 
117, 118, pl. xxxvi, map p. 103 

—arizonica, 13 

—arkansana, 6, 14, 19, 66, 148, 149-155, map 
Deto0 ae 

—~—paniculata, 6, 14, 61, 63, 156-160, map. 
p. 150 

— baccata, 13, 82, 184, 185 

—-— macrocarpa, 72 

—— vespertina, 13 

— Baileyi, 6, 108, 110, 112 

— brevifolia, 13, 29, 30, 43, 92, 183, 184 

— — Jaegeriana, 13 

— californica, 23, 30, 31 

—campéstris, 6, 14, 20, 173-177, pls. lxii, xiii, 
map p. 162 

—? campestris X constricta, 176, pls. lxiv, Ixv 

— caniculata, 30 

—carnerosana, 13 

— coloma, 139, 146 

— colo-ma, 139, 146 

—confinis, 13 

— consiricta, 6, 14, 18, 128-138, pl. 1, map p. 129 

— constricta, 84 

—? constricta < arkansana, 137, pl. liii 

— ?constricta X rupicola, 137, pls. li, lii 

— contorta, 68 

— elata, 14, 16, 82, 83, 84-98, pls. xxv-xxxi, map 
p. 86 

—elata, 94 

— Faxoniana, 13 

—filamentosa, 12, 182 

— filifera, 92 

— Gilbertiana, 6, 139 

—glauca, 14, 19, 83, 117, 118, 161-169, pls. 
Ivii-lx, map p. 162 

— — Gurneyi, 6, 14, 132, 169-173, pl. lxi, map 
p. 162 

——ramosa, 83 

—— stricta, 6, 132, 169 

— graminifolia, 23, 31, 32, 35 

— Gurneyi, 132 

— Harrimaniae, 6, 14, 19, 83, 189-147, pls. liv-lvi, 
map p. 140 

— — Gilbertiana, 6, 138, 139, 144 

—intermédia, 6, 14, 18, 82, 83, 116-120, pls. 
xliv-xlvi, map p. 103 

— — ramiosa, 6, 14, 120-122, pl. xlvii, map p. 103 


Yucca kanabensis, 6, 14, 18, 82,83, 101, 122-126, 
pls. xlviii, xlix, map p. 103 

— Louisianensis, 6, 63, 128, 156 

— lutescens, 68 

— mohavensis, 43 

— neomexicgna, 6, 138, 139 

— Newberryi, 5, 14, 22, 46, 49-52, map p. 26 

— nitida, 24, 33 

— Origesiana, 23 

— pallida, 5, 14, 15, 57-63, 68, pls. xiii, xiv, map 
p. 59 

— pallida xX arkansana, 63, pl. xv, 186 

— peninsilaris, 5, 14, 15, 22, 52-55, map p. 26 

— polyphylla, 92 

— radiosa, 84, 89, 94 

— Reverchoni, 5, 56, 57, 69, 72, 75, 76 

— rostrata, 69 

— rostrata, 14, 16, 74, 77-81, pl. xxiv, map p. 59 

——ilegra, 77, 80 

—— linearis, 77, 80 

—rupicola, 57 

— rupicola, 6, 14, 15, 56, 57, 61, 62, 63-69, 74-76, 
pls. xvi-xviii, map p. 59 

— — Reverchoni, 75 

—— rigida, 67, 69 

—— tortifolia, 63, 67 

—? rupicola X Thompsoniana, 72, 75, pl. xxiii, 
map p. 69 

—schidigera, 13, 31, 43 

— Schottii, 13 

— Standleyi, 6, 14, 17, 82, 83, 101, 108-115, iG 
118, pls. xxxvii-xliii, map p. 103 

— tenuistyla, 6, 66, 128 

— Thompsoniana, 6, 14, 15, 56, 57, 69-75, 79, 184, 
pls. xix-xxii, map p. 59 

— Thornberi, 13 

— Torreyi, 13, 57, 72, 74, 80, 184, 185 

—-— parvillora, 13 

— tortifolia, 63, 66, 68, 76 

— tortilis, 68 

— Treculeana, 13, 47, 57, 185 

—-— succulenta, 13, 00 

— utahefisis, 6, 14, 16, 82, 94-98, pls. xxxii-xxxiv, 
map p. 86 

— valida, 53 

— verdiensis, 6, 14, 17, 82, 83, 98-102, pl. xxxv, 
map p. 86 

— Whipplet, 49, 52 

— Whipplei, 14, 21, 23-49, 92, 182-185, pls. i-xii, 
map p. 26 

— — caespitosa, 21, 24, 36-41, 45, 46 

— — graminifolia, 35 

— — intermedia, 21, 24, 37-41 

— — Parishii, 21, 24, 36, 37, 39, 40, 41 

— — percursa, 21, 24, 37, 39, 40, 41 

— — bypica, 21, 24, 37-39, 41 

— — violacea, 35 

Yucca Moth, The, 180-185 
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YUCCA WHIPPLEI Torrey 
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YUCCA WHIPPLEI Torrey 
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YUCCA WHIPPLEI Torrey 


Puatse IV 


YUCCA WHIPPLEI Torrey 
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YUCCA WHIPPLEI Torrey 
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YUCCA WHIPPLEI Torrey 
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YUCCA WHIPPLEI Torrey 
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YUCCA WHIPPLEI Torrey 
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YUCCA WHIPPLEI Torrey 
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YUCCA WHIPPLEI Torrey 
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YUCCA WHIPPLEI Torrey 
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YUCCA WHIPPLEI Torrey 
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YUCCA PALLIDA McKelvey 
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YUCCA RUPICOLA Scheele 
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YUCCA RUPICOLA Scheele 
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YUCCA RUPICOLA Scheele 
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YUCCA THOMPSONIANA Trelease 
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YUCCA THOMPSONIANA Trelease 
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YUCCA THOMPSONIANA Trelease 
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YUCCA ROSTRATA Engelmann 
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YUCCA ELATA Engelmann 
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YUCCA ELATA Engelmann 
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YUCCA ELATA Engelmann 
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YUCCA ELATA Engelmann 
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YUCCA UTAHENSIS McKelvey 
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YUCCA STANDLEYI McKelvey 
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YUCCA STANDLEYI McKelvey 
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YUCCA STANDLEYI McKelvey 
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YUCCA INTERMEDIA McKelvey 
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Puate XLVII 


YUCCA INTERMEDIA McKelvey var. RAMOSA McKelvey 
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YUCCA KANABENSIS McKelvey 
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YUCCA CONSTRICTA Buckley 
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? YUCCA CONSTRICTA Buckley x YUCCA RUPICOLA Scheele 
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YUCCA HARRIMANIAE Trelease 
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YUCCA HARRIMANTAE Trelease 
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YUCCA GLAUCA Nuttall 
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YUCCA GLAUCA Nuttall var. GURNEYI McKelvey 


Puate LXII 


Puate LXIII 


AIPYPW SIULSAMNVO VOOOA 


PuateE LXIV 


? YUCCA CAMPESTRIS McKelvey x YUCCA CONSTRICTA Buckley 
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